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PREFACE

This publication is one in a new U.S. Department of Agriculture serles established
to preserve and make available technical information resulting from soil survey in-
vestigations. These investigations have been going on for about two decades. Data
from them have been distributed in unpublished form to those immediately concerned.
Some of the data and descriptions have appeared in technical journals, in regional
bulletins, in USDA technical bulletins, and in the text of published soil surveys.
But most were not available to all who might use them.

We intend to publish in this series

- 'i_ = @- =

all data from the soill survey laboratories that

l

jail 1) :

descriptions will be published just as rapidly as they can be prepared for print-~
ing. Fragmentary data collected as reference points for specific soil surveys will
not be included.

While these data were being assembled, there were many changes in laboratory meth-
ods. Some were improved and some new ones were devised. Consgequently, laboratory
data for different soils cannot always be directly compared without allowance for

the method.

The method used is indicated by symbol in the column headings of the data table.
These symbols are ldentified in the code sheet on the opposite page. Each method
is described in the first number of this series, "Soil Survey Laboratory Methods
and Procedures for Collecting Soil Samples," SSIR No. 1.

Ways of describing. soils have also changed. Soi1l descriptions have become ex-
plicit on more and more features. The systems for designating horizons and for
classifying soils have been changed. '

The soil descriptions published here were prepared as working documents to meet a
specific need of a soil survey at the time the soil samples were collected. The
s80il scilentists who wrote them had no idea they would be published. Editing has
been limited for the most part to that necessary for conformance to the "Soil
Survey Manual." Field textural estimates have been retained, even though some are
at varlance with the laboratory data, because the field estimates themselves are
important data.

There were several reasons for sampling these soils. Some were sampled to study
soil genesis, some to facilitate classification, and some to obtain data to permit
more useful Iinterpretations. Those sampled for genesis or classification studies
do not always fit neatly into our present concepts of soil series. Partly because
of these studies, our concepts of some soll series have been modified. As a con-
sequence, the soll series name assigned a sofl at the time of sampling is not al-
ways the name that would be assigned today. Soill series names in :this publication
follow 1965 series definitions.

Soil Survey
Soil Conservation Service



MINNESOTA

S0i) Series County Soil Survey No. Page Soll Series GCounty Soll Survey No. Page

Adolph Mille Lacs §57Minn-48-2 3 Lerdal Freeborn 854Minn-24-138A 43

Mille Lacs 557Minn-48-5 3 Freeborn S554Minn-24-1388 45

Anocka Isantl 561Minn-30-1 7 Menahga Wadena 561Minn-80-1 47

Isanti 561Minn-30-2 9 Wadena 561Minn-80-2 49

o .. Brainerd ___ Crow Wing §4tign-18-33=A i1 N;'k“ Crow Wing . S%Mign=]R-32-4 51
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MINNESOTA

County Soil Series Soil Survey No. Page County Soll Series Soil Survey No. Page
Crow Wing Brainerd §54Minn-18-33-A 11 St. Louls Swatara $61Minn-69-1 59
Brainerd §54Minn-18-33-B 13 Swatara 561Minn-69-2 61
Flak §54Minn-18-34-A 29 Sherburne Nymore 560Minn-71-2 55
Nokay S54Minn-18-32-A 51 Nymore S60Minn-71-3 57
Nokay 554Minn-18-32-B 53 Zimmerman S60Minn~-71-1 77
Fillmore Fayette MN-8CD-4-(7-13)" 19 Zimmerman S60Minn-71-4 79
Fayette MN-SCD-4-(40-46) 21 Stevens Synnes 561Minn-75-1 63
Fayette Z-1-2-8-(75-89) 23 Synnes 561Minp-75-2 65
Freeborn Lerdal 554Minn-24-138A 43 Wadena Menahga S61Minn-80-1 47
Lerdal 554Minn-24-138B 45 Menahga 561Minn-80-2 49
Houston Fayette 2-1-2-8-(60-74) 25 Waseca Webster §54Minn-81-113A 67
Isanti Ancka 861Minn~30-1 7 Webater 354Minn-81-113B 69
Anoka §561Minn-30-2 9 Waebster 854Minn-81-113HA 71
Koochiching Wildwood §58Minn-36-1 75 Websater §54Minn-81-113HB 73
Lake of the Woods Hiwood $61Minn-39-1 35 Winona Fayette Z-1-2-8-(48-59) 27
Hiwood §61Minn-39-2 37 Weight Hayden 860Minn-86-1 31
Mille Lacs " Adolph 857Minn-48~2 3 Hayden §6(0Minn-86-2 33
Adolph 557Minn—48-5 5 Hubbard S60Minn-86-3 39
Rice Erin 860Minn-66-1 15 Hubbard 560Minn-86-4 41

Erin S60Minn-66-2 17



SOIL SURVEY LABORATORY. .. Lincoln, Nebr. 5/19/58

SOIL TYPE.  Ado'ph LOCATION, Mllelacs County, Minnesota
8ilty clay loam

SOIL NOS. SoTMinn-b8-2-(1.7) L AB. NOS. .. 6464-64T10

LABla T PARTICLE SIZE DISTRIBUTION tin mm.) (por comy SAL
i §2A2
DEPTH : VERY , VERY H H TEXTURAL
INCHES HoRmIZoN CORRSE COMSE METIML IS | ENS | s | cuay Dy s
................... 23 i 105 10.50.2510.25.0.10] 0.1040.05 | 0.05-0.002 < 0.002 9.2.9.03..99:-&@2@.1%)---_.-.-f
0-6 Al | 0.28% 0.6a 1,08 1.Ta; 2.3a i 49.3 i Lh.9i 22.7i 29.8! Tr, i sic
612 | Alg ; 0.3bi L.5bi 2.1bi 3.2b: 5.6b i 57.6 } 29.71 37.9i 26.8: Tr. | sicl
12-22 { Clg § 2.0bi 2.1b! 2.6bj 5.2b{ 8.9b ; 58.4 | 20.8; 48.2: 21.7} 3 sil
22-32 1 C2g §{ 2.9bi 3.8bi 5.0b; 9.9b§ 12.9b { U4B.5 | 17.0: 49.1: 17.2: 5 1
3242 DL 2.4b1 6,0bi 7.70i13.%b i 26.80 | k2.1 § 1l.7i52.4) 12,712 1
hp 48 | 2 L.obi 7.80i 8.6b16.6b1 15.1b i 38.4 9.2 49.31 12.6i 6 fsl
L8-54 | D3 7.0bj 8.9b! 9.90i25,9b 17.0b | 25.1 6.21 46,81 9,71 b 5l
S pH_ OCIa " ", ""GRGANIC MATTER Biia "MOISTURE TENSIONS _
6 6Rla i : Lhpo
ORGAAN;!g NITRO- | Col0s ; 1710 112 T
1:5 110 CARBO GEN oM alent ATMOS, | ATROS. | ATMOS.
RN 3 ISR PO S S . AR SV SR SO SOUIPRIRRS: SO WU JOUN AU SO, SO S LI %, ..
6.5 12.82] 996! 12.9 k1.5
6.5 1.75| .12k} 1h.1 15.2
i 6.6 0.26| ,027i 10 9.7
7.0 0.16| ,022 8.4
7-"'- 0009 .010 - 5-7
7.7 0.06| ,010 - L.6
7.8 0.07| .008 - 3.3
SAla | | EXTRACTABLE CATIONSHEla | E PBase | SBla | 5A3a 813 |
| cATION ! 6Nob | 602b | 6Hla | 6P2a | 6GRa * isat. %| Sum | Sum Ka/ Mg
s Rl Rl R R R T ey Rl o - R
A ileivlers g W0y sl 5CL T Stene/og=> | L
73.1 } 59.61 12.4! 21,5: 0.1 { 0.9 § 100 { 77 73.0] 94.5 4.8
33.6 | 24,7 7.9i 7.2i 0.1 i Q.3 98 82 33.0. 4o.2 3.1
19.3 | 12.8! 6.4 2,51 0.1} 0.2 100 89 19.5: 22.0 2.0
15.7 { 10.4; 5.3 2.1 0,1 : 0.2 : 100 68 16.0§ 18.1 2.0
10.2 6.8f 3.7i 1.61 0.1 ; 0.2 100 87 10.81% 12.4 1.8
8.3 5.7¢ 2.9} 0.8{ 0.1 ; 0.1 100 92 8.8 9.6 2.0
6.3 h,2{ 2.0 0.8i 0.1 i 0.1 100 89 6.4 7.2 2.1
a. Cormon jsmootH browd concy. (MiiFe?)
b. Féw irkegulad and dmoothidk. bown to black cdner. (Mn?)
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Soil type: Adolph silty clay loam

Boll Wo.3 #5TMinn«48.2- (1-7)

Iocation: Bouthwest quarter of southwest quarter of Sec. 21, T38N, R26W, Mille Lacs County, Mimnnesota. 8ite is in
a woodlot .4 mile south of the junction of state route 23 and county road 11, 50 yards east of county
road 11 and 30 yards north of the south edge of the woodlot,

Vegetation: Aspen, elm, and alder with same raspberries in the understory.

Parent material: A two-story profile with silte overlying reddish noncalecareous sandy loam or sandy clay loam till.

Physiographic position: Relatively large depressions, 3 to 5 feet below the general level of the ground moraine.

Topography: HNearly level.

Blope: 1 percent toward center of depression.

Drainage: Foor; surface runoff is slow and often ponded.

Ground water: At 56 inches at time of ssmpling.

Permeability: 8low.

Moisture: Moist.

gtoniness: A few boulders and stones occur on and through the soil mass.

Bampled by and date: A. H. Paschall, August 1957.

Borizon and

Lincoln

Iab. Number

Al 0 to 6 inches. Black (N 2/0) silty clay loam; strong fine subangular blocky structure; friable when

6hel moist, slightly plastic and slightly sticky when wet; roots plentiful; clear wavy boundary.

Ag 6 to 12 inches. Black GY 2/1) silty clay loam; moderate fine subangular blocky structure; plastic

6465 and sticky when wet; contains a few gravel 1 to 2 inches in size; roots plentiful; clear wavy boundary.

Clg 12 to 22 inches. Olive gray (5Y 5/2) silty clay loam with many fine distinct mottles of olive

6456 (5Y 5/6); massive to weak very fine angular blocks; plastic and sticky when wet; few live roots, many
0ld root channels are lined with black; gradusl smooth boundary.

c2g 22 to 32 inches. Olive gray (5Y 5/2) silty clay loam with many medium distinct strong brown (7.5YR

6467 5/6) mottles; magaive to weak very fine apgular blocks; plastic and sticky when wet; a few gravel
about 1 to 2 inches in size; clear smooth boundary.

m 32 to b2 inches. Reddish gray (5YR 5/2) sandy clay loam t1l1 with many medium distinct strong browm

6463 (7.5¥R 5/6) mottles; massive to weak coarse subangular blocky structure; frisble vhen moist; many
fine root channels lined with black, some channels still open; gradual boundary.

e b2 to 48 inches. Handy clay loam with a 50-50 mixture of brown to dark brown (7.5YR 5/2 to 4/2) and

646y gtrong brown (7.5YR 5/6); weak to moderate medium and coarse angulsr blocky structure; frisble; many
fine root channels lined with black; contains a few fine pebbles end gravel.

D3 48 to 5k inches, Dark reddish brown (5YR 3/4) sandy loam t1ll; weak coarse angular blocky structure;

6470 reddigh-gray (5YR 5/2) color around a few old root channels, others are lined with black,



SOIL SURVEY LABORATORY__ Lincoln, Nebr. 5/19/58

SOIL TYPE. . Adolph LOCATION. . Milk.laca County, Minsesata......
gilty clay loem

SOIL NOS. S57Mion-h8-5-(1.5) LAB. NOS.. 6473-64T7
CiRla PARUICLE, SIZE DISTRIBUTION (in mm) \por cont) SAL .
i ! 128
EPTH VERY i very t i TEXTURAL
COARSE iCOARSE ! ME FIN N N
PNCHES HORIZON g:ND csmn sﬂa%m smg ﬂﬁg SILT CLAY »2 crass

2.1 16,5 1 0.5-0.25:0,250.10° 0.10-0.05 | 0,050,002} < 0.002 | 0,2-0.02 102.0002(.0mm )
0-5 Al 0.7ai 1.7a] l.ha} 2.6a} 3.3a {57.6 | 32.7; 28.2; 34.0{ Tr. sicl

| 5-13 [Al2g | 1.7ai 2.6a} 2.2a! L.2al 6.2a {6L.1 i 22.0i 43.b! 26.0i §  jsil
13-32 0l 0.6aj 0.8a! 0.9a} 2.0a! 7.22 1T1.7 16.81 53.8§ 26.1§ 3 isil
32.44 i1l 6.4ai 8.4a110,.72i23.1a {16.8a ;26.5 B8.1; 4h.7: 10.2i 8 sl
Yy-54 ipe 11.28i10.68{10.5a119.6a i11l.%a {28.7 8.0 34.k: 15.2i19 sl

e rcmaaegn pH 8Cla____i  ORGANIC MATTER _ 6Ela _.MDISTURE TENSIONS
GAia] 6Ela cacos ypo
ORGANIC! NITRO- equive Py oo 13 8
1:5 1:1¢ CAR GEN /N a ATMOS, | ATMOS. | ATMDS.
S 1. S SO PP R C. U S N ARV SRR ARSI SR SR S N .. SO S LI . S
5.8 7-951 6541 12.2 23.4
6.0 o0.72} 056! 13 10.6
6.9 0.14} .013 8.1
7.7 0.05§ .01 3.8
7.7 0.04i ,015 - 3.7
5Ala L.__...) EXTRACTABLE CATIONS 4 nE Base | 7Bla| 5A3a 813
[ CATION | 612b; 602b 6Hlai 6P2a| 6QPa NEjAe | Set. % Sum ; Sum Ca/Mg
DACH Cs (™ H | No- X gxci. | 00 Sum|Bages Cetias
i wiliequivolonss per 10D il Catl
e ilioaivolorss gor 100g. sl ——' 501 28l me/T00g->] [ i
L3.6 i21.3 | B.% §23.4i 0,1} 0.8 | 84 63 40.6| 64.0 3.7
22,1 i1b.7 | 6.3 S.hi 0.1 | 0.2 §96 80 21.3} 26.7 2.3
15.9 10.6 i 5.8 2.1: 0.1 | 0.2 100 80 16.7: 18.8 1.8
7.1 5.3 1 2.7 1.2 0.1 | 0.1 {10 87 8.2 9.4 2,0
6.7 4,6 | 1.9 1.2{ 0.1 | 0.1 {100 85 6.71 7.9 2.4

a. Few idreguldr blagk plafes. (dharcoall?)




Soil type: Adolph silty clay loam

Soil No.: 85TMinn-48-5-(1-5)}

Iocation: Northwest quarter of southwest quarter of gouthwest quarter of See. 15, T39N, RZTW, Mille Iacs County,
Minneagota. 8ite ies .2 mile north of southwest section camer in woodlot and approximately 100 yards
east of road and 20 feet north of south boundary of woods.

Vegetation: Aspen, elm, and alder.

Parent material: A two-story profile with silts overlying reddish noncalcareous sandy loam or sandy clay loam till.

Paysiographic position: Relatively large depression, 3 to 5 feet below the general level of the ground moraine.

Topography: Nearly level.

Blope: 1 percent toward center of depression.

Drainage: Poor; surface runoff is slow and often ponded.

Ground water: At Sh inches at time of sampling.

Permeability: Slow.

Moisture: Molst.

Stoniness: A few boulders and emaller stones occur on and through the goil mags. (See note below),

Sampled by and date: A. H. Paschall, August 1957.

Hordizon and

Lincoln

I=b. Number

A 0 to 5 inches. Black (N 2/0) silty clay loam; strong, fine end medium subangular blocky structure;

6473 frisble; sbundant roots; clear wavy boundary.

Azg 5 to 13 inches. Very dark gray (N 3/0) to dark gray (N 4/0) eilt loam with many mediwn distinct

6ly7h mottles of dark reddish brown (5YR 3/4); none to weak thinplate-like structure that breaks to weak very
fine subangular blocks; friable when moist; slightly plastic when wet; meny live rootg; clear wavy
boundary.

[3] 13 to 32 inches. Gray (5Y 5/1) heavy silt loam to silty clay loam; appears massive in place but breaks

6475 into weak very fine subangular blocks; friable; contains a few live roots; clear wavy boundary.

D1 32 to 4b inches. Reddish gray (5YR 5/2) coatings on sandy clay loam sggregates of glacial +111 which

6476 show interiors of reddish brown (5YR 4/3) with many medium distinct mottles of strong brown colors;
weak coarse subangular blocky structure; friable; a few old root channels lined with materials from
horizon above; gradual smogth boundary.

e Ll to 5k inches. Reddish brown (SYR k/h) sandy clay loam ti1l with smears of reddish gray (SYR 5/2)

6477 and with & few medium distinct mottles of yellowlsh red (5YR 5/6); weak coarse subangular blocks;
slightly plastic; containe many gravel 1/2 to 2 inches in dismeter and exhibits some tendency towards
horizontal breakage.

Fote: The 5 to 13-inch layer has eeveral stones 3 to I inches in diameter. There im a dark re@dish-brown (5YR 3/4)
tolor around these stones. A few old root channels also ioceur in this horizon. These algo show a dark reddigh
brown band around the ch 1. The ch 1 is filled with material from horizon above. There is a definite gtone
lag at the surface of the 32 to bi-inch layer; stones are 2 to L inches in size.







Boil type: Anoka loamy fine eand

Soil Mo.: 861Minn-30-1

Incation: Southwest quarter of northwest quarter of Sec. 30, T35N, R23W, Isanti County, Minnesota, about 1 mile
vest of Isanti Village, 550 feet north of a boint 300 feet east of east end of bridge over Rum River on
county road 5 vhich runs along south side of Section 30,

Vegetation: Corn stubble.

Parent materisl: Outwash sand; possibly wind sorted.

Physiographic position: Outwash plain.

Topography: Gently rolling.

Siope: Two percent.

Aspect: West.

Drainage: Well drained.

Ground water: Deep, over 10 feet.

Permeability: Very rapid in sand; moderate in bands.

oot distribution: Few to 36 inches; nom cbserved in bands.

Erosion: &lightly wind eroded.

Stoniness: None.

Sampled by and date: IQaus Flach, R. S. Farnham, R. H. Rust, and A. §. Robertson; September 15, 1961.

Horizon and

Lincoln

1abh. thamber

Ap 0 to 10 inches. Dark grayish dbrown (10YR 4/2) to brown to dark brown (10YR 4/3) loamy fine sand;

15840 maseive; loose; abrupt smooth boundary.

A2l 10 to 26 inches. Grayish brown (10YR 5/2) fine and very fine sand tending to brown (10YR 5/3) and

15850 with streaks of light brownish gray (10YR 6/2); single grain; loose; clear wavy boundary.

A2D 26 to 3 inches. Dark grayish brown (1OYR 4/2) to grayish brown (10YR 5/2) fine and very fine sand

15851 with streaks of light brownish gray (10YR 6/2); single grain; loose; abrupt smooth boundary.

Bl 3 to 40 inches. EBrown to dark brown (10YR 4/3) fine sandy loam tending to derk brown (7.5YR 3/2)

15852 and with a few streaks of 10YR 2/2. Massive; very hard when dry; friable to fimm when moigt; clear
wavy boundary.

4o to 43 inches. Brown to dark brown (10YR 4/3) fine zandy loam tending to dark brown (7.5YR 3/2)

15853 and with a few streaks of yellowish brown (10YR 5/k)} and a few splotches of light brownish gray (1OYR

6/2); massive; hard vhen dry; friable to firmm when moist; clear wavy boundary.

A'2 or C 43 to 50 inches. Qrayish brown (10YR 5/2) and brown (10YR 5/3) fine and very fine sand; single grain;
15854 loose; clear wavy boundary. One thin (1/2 inch) irregular band of dark yellowish brown (10YR 4/h) in
middle of this horizon.

B'2 50 to 54 inches. Brown to dark brown (10YR L4/3) sand grading to dark brown (10YR 3/3) in the
15855 lover part; some streaks of yellowish brown (10YR 5/L); massive; slightly hard; friable to firm;
weakly coherent; abrupt wavy boundary.

A''2or C 54 to 55 inches, Yellowish brown (10YR 5/4) fine and medium sand tending to light olive browm (2.5Y

15856 5/4); single grein; loose; sbrupt wavy boundary.

B''2 55 to 56 inches. Dark yellowish brown (10YR 3/4) loamy fine sand with very thin seams of brown to
15857 yellovish brown (10YR 5/3 to 5/4); massive; friable; weakly ccherent; abrupt wavy boundary.

(21 56 to T0 inches. RBrown (10YR 5/3) to yellowish brown (10YR 5/4) fine and very fine sand; single grain;
15858 loose; a few 1/8 to 1/L-inch dark yellowish brown (10YR 4/h4) loamy sand bands in this horizon.

Note: All colors for moist soll. HNative vegetation was an oak forest. Cl horizon continued to 100 inches; at
this depth calcarecus sand was reached. Tt was light brownish gray (10YR 6/2) with many dark-colored minerals
pregsent. This calearecus material continuwed to 15 feet and no deeper examinstion was made.



SOIL SURVEY LABORATORY . ILincoln, Nebr. August 1963,

SOIL TYPE Anoka... " . LOCATION . Isanti County, Minn sote
loamy fine sand

SOIL NOS. S6MMInN=30-2 ... LAB. NOS. 15859:15866

VERY | { { i
COARSE | comqs MEDIUM! FINE | FINE | i
INCHES  HORIZON CORRRE CoAD | SENO'{ SAND [ SAND [ ST | CLAY

1.0.5 050?51025—0.!0 010005 005-0.002 -(0002
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Soil type: Anoka loamy fine sand
8a1l No,: S51Minn-30-2 4
e T R O e— wpmy e B, Poowahe Awemmr——te L — :

(1.1
T

Parent materisl: Outwash sand; possibly reworked by wind.
Physiographic position: Outwash plain.

Topography: Gently rolling.

Slope: ‘Mree percent.

Aspect: Easgt.

Drainage: Well drained.

Ground water: Deep, over 10 feet,

Permeabllity: Repid in sand; moderate in bands.

Root distribution: Common to 10 inches; few to 36 inches.
Stoniness: None.

Sampled by end date: Klaus Flach, R. 8. Farphsm, R. H. Rust, and A. S. Robertson, September 15, 1961.

Hoyizon and

Lincoln

Isb, Number

Ap 0 to 9 inches. Very dark gray (10YR 3/1) loamy very fine sand; weak fine crumb structure; loosge;
15859 abrupt smooth boundary.

A2) 9 to 20 inches. Brown (10YR 5/3) and dark brown (10YR 3/3 to 4/3) very fine sand and fine sand;
15860 single grain tending to weak medium subangular blocky structure; loose; gradual wavy boundary.

A2 20 to 25 inchez, PBrown (10YR 5/3) very fine sand and fine sand; single grain tending to weak medium
15861 subangular blocky structure; loose; abrupt smooth boundary.

B2 25 to 30 inches. Dark brown (10YR 3/3) fine sandy loam tending to dark brown (7.5YR.3/3) with irregular
15862 streaks of brown (10YR 5/3); masgive; tending to weak coarse subangular blocky structure; consistence
estimated to be hard when dry; friable to firm; wenkly calearvous; gradunl wavy boundary.

A2 or C 30 to 3% inches. Brown (10YR 5/3) fine and very fine sand; single arain: loosei abrupt wavy boundary.
ety

'




SOIL SURVEY LABQRATORY
Beltsville, Maryland

LOCATION _Crow Wing County, Minnesota s30iL TYPE _Brainerd sandy loam

LAB NOS. 55305 - 55312 SURVEY NOS. _S54Minn18-33-(A1 - A8)

1B81b PARTICLE SIZE DISTRIBUTION  Gin mm.)  (per centy A1
LABORATORY DEPTH VERY VERY INTERNATIONAL | 2A2 TEXTURAL
NUMBER INCHES HORIZON | COARSE | COARSE | MEDIUM | FINE FINE SILT CLAY
SAND SAND SAND SAND SAND H [} >2 CLASS
2-1 1-0.5 0.5-0.25 [0.25-0.100.10-0.054.05- 0.002] < 0.002 | 0.2-0.02 |0.02-0. z@'[&m)
._55305 |1-0 Ao
55306 | 0-3 Al 4,3 113.8 |i4,9|18.6| 7.4[33.2] 7.8] 31.2] 18.1 .
55307 |3-17 A2 | b 6113.3 |16.5122.5]110.2|27.1 ]| 5.8| 35.6/] 13.0| 26
55308 [17-21 | B1 9.1 ]16,8 [15,9]19.,3| 9.0] 18,3 [11.6| 26.3] 01| 27
55309 p1-28 | B2 6.5 16,9 17.5] 22.6] 8.0] 17.5[11.0[ 26.%] 9.6 26
55310 [21-30 | (2) 6.5 | 16.2]17.9] 23.0] 10.8[ 17.3| 8.3 29.5[ 9.0 151
55311 [28-33 | Cl 5.3 | 12,8[ 13.3] 25.9] 18.5] 16.3] T.9 43.5 6.9 18
55312 |33-48 | ca 6.4 | 16.7] 17.0] 20.5[ 10.1] 18.2] 11.3 28.q 9.4 =28
pi  8Cla ORGANIC MATTER FREE MOISTURE RETAINED AT
iRON [
8,0 ogﬁ%ﬁ o | o sk | o | 13 | 1s
11 1: )+ CARBON |NITROGEN| Fu.‘,o3 DENSITY | ATMOS. | ATMOS.| ATMOS.
' 4 4 % 2/oe 1 % %
85305 5.6
B = 0b Eo’ _ 3-33
_E%g 5.2 0.37] .
5.2 Q.06 _
55309 5.4 0.02]
55310 5.4 0.07 )
55311 5.6 0.09 B
55312 5.4 _1.o.0 o
?:AAr?oar] EXTRACTABLE  cATIONS 5Bla mair
SATURAT-|
EXCHANCE 61:.213 6.C:Eb 6::25. GQKEa 61'::]11 ON
CAPACITY 4 i}_ o3
{SUM) . millisquivalents per.100g soil (SUM)
65551‘0302 20,2 o2 1.0 | Tr 0.2 [ I8 | 27 | __ === )
o5 1.7 0.2 | Tr. Tr. 3.6 34
— 82308 8.5 [ 36 [ 1.2 04 Tr.[3.3] % —
55309 9 | 42 [1,9] ™. | Te. [2.8] 68 _
" 55310 [6,1 | 2.5 [1.2] Pr, | Tr. | 2,4] 61 T
55311 7.2 2.9 1,7 0.1 #r. | 2.5 &5 —
55312 | 8.7 | 3.9 | 2.2 | 0.1 | 0.1 | 2.k ] 72 T )




BRAINERD SANIY LOAM  S54Minn-18-33-(A1-A8)

Location: Crow Wing County, Minnesota. N. E, Corner of S, E, 1/h sec. 28,
THSN R3OW.

Samples Collected by: H. F. Arneman

Profile Described by: H, F, Arneman

Horizom and

Beltsville Iab. No.

Ao 1-0 Well rotted leaf mold.

55305 inch

Al 0-3° 10 YR 2/2 (moist) loam numerous fibrous roots, moderate
55306 inches fine granular structure.
A2 3-17 10 YR 4/3 to 10 YR 4/k (moist), loam to sandy loam,
55307 inches structureless,

Bl 17-21 7.5 YR 4/h mottled with brown (moist) sandy clay loam,
55308 inches structureless,
B2 21-28 7.5 YR 4/ mottled with yellow and pink (moist) sandy
95309 inches clay loam, weak medium subangular bloeky structure.

?) 21-30 This is a pocket of A2 material with a few inclusions
55310 inches of B2 material, It has the sppearance of & B horizon

that is disintegrating into an A horizon,

Cl 28-33 7.5 YR 4/4 (moist) sandy loam, very weak medium

55311 inches sub-angular blocky structure,

c2 3_3-;108 7.5 YR 4/h (moist) sendy loam, structureless, with clay
Rl e {2 it ) el w7 Ot Y ol b
*L—T—'

brown till soils.



SOIL SURVEY LABORATORY
Beltsville, Maryland

LOCATION Crow Wing County, Minnesota soIL Tyre Brainerd loam
LAB NOS. 55313 - 55319 SURVEY NOs. _54Minn-18-33-(Bl - BT)
LB1b PARTICLE SIZE DISTRIBUTION __ (in mm.)  (per-cent) JAT o
LABORATORY DEPTH o VERY VERY INTERNATIONAL 2A2 | TEXTURAL
HORIZON | COARSE | COARSE | MEDIUM | FINE FINE SiLT CLAY
NUMBER INCHES SAND | SAND | SAND | SAND | SAND i m =2 CLASS
2.1 1-0.5 |0.5-0.25 |0.25-0.10[0.10- 0.050.05- 0.002] < 0.002 | 0.2-0.02 [0.02-0.002{<76mm|}
55313 0-3 Al 1.8 [10.4 [12,5 [19.5[10.5| 36.1 | 9.2[ 37.0| 19.3| O
5531k | 3.13[ A2 5.0 [12.1 |13.5 | 20.9 [12.6] 30.3 | 5.6] 37.9| 15.4] 17
55315 [13-18 | A3 7.k [16.6 [16.9 21,6 [10,.0[ 21.7 [ 5.8] 31.8] 10.4] 28
55316 118-28.| Bl 6.2 |17.0 [17.7 | 22.0 | 9.3| 18.4 | 9.4| 28.7] 9.6| 33
55317 |28-38 | B2 7.5 [17.2 [17.2[21.0] 9.0] 18.1 [10.0] 27.7] 9.4] 26
55318 [38-50 | Bj 7.4 [17.7 [A7.5|21.2] 9.1 17.3 | 9.8] 27.3| 9.2] 30
55319 [50-60| C 5.2 [16.9 |17.7 | 2L.6 | 9.2| 17.8 [11.6] 27.8] 9.5] 31
pH 8Cla ORGANIC MATTER FREE MOISTURE RETAINED AT
bAla IRON
Hy0 ORGANIC on | oxoE BULK | 1710 | 13 13
1 CARBON |NITROGEN| O/ Fe,04- DENSITY [ ATMOS. [ ATMOS.| ATMOS.
. : _ 4 3 L% w/ee % % %
55313 5.1 4.8 A ! - —
5531k 5.2 [ 0.32
55315 5.2 0.0
55316 5.2 0,15
55317 5.l 0.08
55318 5.6 0.06 o
55319 5.6 0.05 _
ciAéa EXTRACTABLE CATIONS 5Rls BASE 1
TON [, SATURAT-
EXCHANGE 6N2b 602b 6P23. 6Q2a 6H18. ION
CAPACITY Ca Mg Na K H g !
—a (SUM) | millisquivalents per 100g soil_| (SUZ?J
_ 55313 [24.7 | 8.2 [ 2,31 Tr. | 0.32k.1] 13 N D P
£Cal 6.2 1.9 0.5 Pr. [ Tr. | 3.8[39 | N A B
55315 T 4.8 1.k | 0.6 Tr. [ Tr. [ 2,842 R
55316 | 6.9 | 2.5 | 1,0 Tr. | Tr, [ 3.k]51 _ e
_55317 7.7 | 3.4 { 1,4]0,2 Tr. | 2.7]65 - —
55318 | 7.2 | 3.3 [ 1.80.2 | Tr. [ 1.9] 7k
55319 8.6 3.9 2.1 [0.1 0.1] 2.4 72 _
i | ..__...._.,._h_ —




13

BRAINERD LOAM S54Minn-18-33-(Bl - B7)

location: Crow Wing County, Minnesota. S. W. Corner of N, W. 1l/k sec. 28,
' TULN R30W.

Samples Collected by: H, F, Arneman

Profile Described by: H. F. Arneman

Horizon and
Beltsville Iab. No.

Al 0-3 10 YR 2/2 (moist) loam, moderately medium granular,
55313 inches moderately friable.

A2 3-13 10 YR 5/ (moist) loam, weak fine platy, moderately
5531k inches friable.

A3 13-18 10 YR 4/4 (moist) sandy loam, weak fine sub-angular
55315 inches blocky, slightly hard when dry.

Bl 18-28 10 YR L4/3 - 10 YR 4/4 (moist) sandy loam, week fine
55316 inches sub-anguler blocky, hard when dry,

B2 28-38 7.5 YR 4/4 with common medium distinct 7.5 ¥R 6/8
55317 inches mottles (moist), sandy loam, weak medium ‘sub-angular

blocky, hard when dry.

B 38-50 7.5 YR 4/h with common medium distinct 7.5 YR 6/8
55318 inches mottles (moist), sandy loam, massive, hard when dry,

e ARG Gf T W G it oo 23

C 50-60 7.5 YR 4/k with few medium distinct 7.5 YR 6/8 mottles
55319 inches (moist), sandy loam, massive, hard when dry, with
numerous inclusions of 7.5 YR 6/2 (moist) sandy clay.
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Soil type: “Erin siit losm

Bodl No.: S60Mimn-66-1

Iocation: Approximstely 1,000 feet south and 200 feet east of the northwest corner of the northwest quarter of the

northeust guarter of Sec. 28, T11IN, R22W, Frin Township, Rlce County, Minnesote.

Vegetation: Dowimently hard ssple, some prickly ash, oak and hiekory.

Parent : Frishle to firm calcareous gray clay loam till, comtaining small rounded shdle particles.

Hryniogmphic position: Ensd woraine (Ieverett's Altamont). :

Topograghy: Strangly -

Slope: 10 percent.

Aspocot: HNorth-northeast.

Drainpge: Well drained.

Oroumnd water: Desp.

Permenbility: MNoderately slow.

MNolsture: Ixy.

Stoninesz: Very few in the profile, fev on the surface.

Foot digtribution: Plemtiful to 9 inches, coamon to 42 inchea, and few below B2 inches.

Sempled by and date: J. 8. Allen, E. D. Rivers, J. F. Cumins, C. Carlson, A. 5. Robertson and R. H. Rust, August
1, 1960.

Horlzon and

O to 3 inchex. Riack (10YR 2/1) to very dark gray (10YR 3/1) #ilt lomm, very dark gray (10YR 3/1) to
dark gray (I0YR A/1) vhen dry; moderate medium granular structure; very frisble; medium acid; abrupt
mmocth bomndary

Iincoln
Isb. Bmber
A
13687
Az 3 to 9 inches. Very dark gray (10YR 3/1) s1lt loam, dark gray (10YR 4/1) when dry; moderate thin platy
13688 strocture; very frisble: silica coatings increage in amount in the lower pert; strongly acid; clear
wavy boundary.

.1

13659

). a1

13690

e

13691

9 to 1 inches. Very dark grayish brown (10YR 3/2) loam to clay loam, very dark brown (10YR 2/2) to
very dark gray to dark graylsh brown (10YR 3/1 to L/2 dry) coatings; moderate to strong fine and
wolimm subangalar blocky structure; dry, slightly hard; moist, friable; wet, plastic; clay films are
thick and ontinuous; medium acid; gradual wavy boundary.

1k to 24 inches. Dark brown to brown (10YR 5/3) clay loam, very dark graylsh brown (10YR 3/2) to
light trounish gray (10YR 6/2 dry) coatings on all peds; strong fine and medium subanguler end angular
blocky structure; moist, firm; wet, plastic; c¢lay films thick and continucus; gtrongly acid; gradual
wavy bomdary.

RO 2% to 33 inches. Yellowish-brown (10YR 5/%) to light olive brown (2.5Y 5/k) clay loam; strong coarse
and mediom angular blocky structure; moist, fimm; wet, plastic; very dark brown (10YR 2/2) to very dark
graylsh-trown (10YR 3/2) coatings, some silica coatings; clay films thick and continuocus; very strongly
acid; gradoal wavy boundary.

B3 33 to b2 inches. Light olive brown (2.5Y 5/k) clay loam; moderate to strong coarse to medium sub-

13600 angular blocky structure; moist, very firm; wet, plastic; very dark grayish brown (10YR 3/2) coatings;
some 1ight browmigh gray (2.5Y 6/2) to light yellowish brown (2.5Y 6/k) sillca coatings on some peds;
ervebad color yellowish brown (10YR 5/14) to olive brown (2.5Y 4/4); clay films are thick and continuous;
very stroongly acld; gradual wavy boundary.

B3 k2 to 59 inches. Grayish brown (2.5Y 5/2) to light olive brown (2.5Y 5/U4) clay loam; moderate coarse

13693 primmtic structure; moigt, fimm; wet, plastic; very dark graylsh brown (10YR 3/2) coatings; few fine
distinet grayish brown and yrominent reddish mottles; clay filmg thick and continuous; small rounded
shale particles; many root channels filled with organic material; iron-manganese concretions common;

strongly acid; gradoal vavy boundary.

. E 2 Fﬂ E inchea, Tioht olive brown (2.5Y 5/4) clav loam with a few fine distinct erasigh hram (2. 5Y .

e P =———a s T T ——— —_—

L : - ‘
< .
-mf : awall rowmded shalenartinles: root channels coated or £111ed Wth waxw
(— ’1! ]
orpganic material: slight effervescence.

Note: All colore are for molet soile unless otherwlge noted. In the 9 to 14, 14 to 24 and 24 to 33 inch horizons
there are thin sesms (lesx then 1 inch thick) without evident silics coatings; theee seams are somevhat horizontally
oriented. Shale fragmewts are throughout the profile.



505-421 U. 8 DEPARTMENT OF AGRICULTURE
10-64 SOIL CONSERVATION SERVICE

SOIL*Erin silt loam OIL Nos, S60Minn-66-2 Rise County, Minpesota
S N LOCATION

PRy

1Bla Size class and particle dameter (mm)
Total Sand Site Coarte fragments 2 A2
Depth Honizon Sand St Clay Very Coarsa | Medium | Fine | Very fine nt. IO | m. O =2 | 2-19 | 19-76
fIn) 2005 [0 05 |c« 0.00) B3 | 1-05) |10 50 25(0.25-0.0(10 1-0 05)|0 05-0 02l 0 02— |0 2-0.02] 20 1)
0 002) 0 002) | Potof _ |
Pct of == 2 mm | Pet == 76mm
0a3 AL 20.4 | 56,3 23.3| L.k [ 2.7 | 3.1 | 7.8 | 5.4 | 20.6] 35.7| 30.0] 15.0 Tr., | Tr. | -
3~9 AZL 23.3 | 59.9]16.8| 1.3 [ 2.7 [ 3.1 | 9.2 | 7.0 | 21.5] 38.4| 33.3] 16.3 Tre | Tr. | -
9-12 | AB2 7.5 [ 50.6]| 22,0 1.7 | 3.4 | 3.8 10.5 | 8.0 | 18.9] 31.7| 32.7| 19.}4 Tr, | Tr. | -
12.22" | B2l 2.5 | 32.1( 3.k 2.4 | k.5 | b7 [12.3 | 8.6 | 10.h| 20.7] 25.5] 23.9 Tr. | Tro | -
22.33 | B22 22.7 | 33.8| 43.5/ 1.8 [ 3.3 [3.3 82|61 9.6 2k.2( 20.1| 16.6 Tr. | Tr. | -
33-44 [ 303 25.4 [ 35.6]39.0/3.3[3.9 (3.6 |8h4]6.2 9.8| £5.8]| 20.6| 19.2 13 | 1le | -
Lh-57 |[B2M 26.9 | 35.3[37.8{ 2.9 [ k.o [ Lo [9.k | 6.6 9.8] 25.5( 21,4 20.3 Tre | Trs | =
57-65 | B3 34.5 | 34.9( 30.6| 3.0 | 4.1 | LA (33,4 | 9.6 | 11.7( 23.2 28,9 2k.9 Tr. | Tr. | -
65-71 | ¢ 32,4 [ 36.7] 30.%| 4,1b| 5.3b| 4.76[10.8v| 7.5b[ 11.9| 24.8] 25.3( 2k.9 b b -
6Aln | £Bla 6Fle |6C1a Bulk density 4 Water Content oH
Oepth Organic | Nitrogen | C/N Carbonate bala| hAle( bAlh n-( 4Bb (433 LELD hpe | ko1 8Cla
(tn) carban as Cacy | EXT. Fleld- Oven- pibll-Field- 1/3~Bax /3~ tol an
IronGtate B0-Cm.| Dry [ity [Ptate 30-Cm(Piecesi>BarpiBar
a2 Fe , in.per| in.per
Pt Pet Pet, Pet. B/e 7 &/ee hortz Pet, Pet, Pct Pot. horizon|
0-3 6.52 |0.515| 13 .6 18,54 6.3
3-9 0.9% j0.092( 10 0.6 [1.h2 [1.k0 [1.M4h | 0.06] 15.2| 23,3| 21.8| 8.3| 1.1 6.0
9-12 [0.46 [0.056 8 0.6 9.8 5.8
12-22 |0.h2 [0.049 8 0.9 16.4 5.1
22.33 [ 0.35 (0,046 8 1.0 |1.b6 |1.36 (1.55 | 0.46( 23.5| 29.4| 28.4| 21.5( 1.0 4,5
33-4h [0.26 1.0 20.9 4,5
k.57 | 0.23 1.0 [1.50 [1.1& [1.56 | 0.26] 21.3 26.3] 27.B] 20.4| 1.k 5.1
57-65 |0.17 Tr. | 1.0 18.6 7.0
65-71 | 0.1% 74 | 0.9 17.6 7.6
Extractable_bases SBL8, 6Hla | Cat. Exch | oGla ©h3 Base saturation
6N2b | 6020 | 6F2a | 6Q2a | SEla Cap. 5C3 |5C1
Depth Ext. | 5A3a | 5Als | KCL ca/Mg Sum
(in) Ca Mg Na K Sum [feldity| Sum Ext. [atlol Ok
Dt OAcl AL
-t meg/100 g > Pet. Pt
0-3 25.2 |49 [T, [1.2 | 31.3] 8.7 | b0.0] 31.0] - 2.1 8 [101
3-9 7.4% (2.1 | Tr. [0.5 | 10.0| 5.5 [ 15.5| 11.7| - 3.5 6h 8s
9-12 8.0 |2.7 |Tr. [0.5 | 11.2| k5 | 15,7[22.0]| Tr. 3.0 T o2
12-22 2.1 |[5.9 [0.2 [0k [2B.6] 7.1 | 25.7( 20.3] O.8 2.0 Tz 02
22-33 13.7 | 7.5 | 0.k | 0.k | 22.0[12.,2 | 34,2 26.8( 2.4 1.8 &l a2
33.44 13,1 [7.2 [0.5 |0.3 [ 21.0[10.3 [ 31.3| 24.3] 1.8 . 1.8 67 86
st [ k.7 [7.5 [0.6 To.k |23.2] 5.9 | 29.1] 2b.1] 0.2 2.0 B0 | 95
57-65 7.8 0.6 |04 21.7
65-71 7.4 | 0.6 (0.4 18.7
Ratios to Clay &D1 a. No carbonate clay detected.
Denth i . 5-25% carbonate.
":) ¢. Moatly subrounded ailtatone apd shale; subordinate ignecus rock.
) OAc | Ext. [L5-Bar| d. Most of the carbonate is dolomite; very little calcite present.
[af Iron | Vater|
0-3 1.33 | 0.02] 0.79
3-9 0.70 | 0.0h o.lﬁz
912 0,59 [ 0.03] O.
12.22 0.57 [ 0.028] 0.k6
22-33 0.62 | 0,02 0.4
33-hh 0.62 | 0.02| 0.54
Lh-57 | 0.64 [ 0.03[ 055
5765 0.7t | 0.03| 0.61
65-71 0.6k [ 0.03] 0.57
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Soil type: ¥Erin silt loom

Soll No.: 860Minn-66-2

Iocation: TOO feet east of the northeast cormer of gouthwest quarter of northeast quarter of Sec. 17, T11ON, Regw,
Shieldsville Township, Rice County, Minnesota.

Vegetation: Maple, red and white oak, prickly ash, and bluegrass.

Parent material: Firm, calcareous grey clay loam till.

Tysiographic position: End moraine (leverett's Altamont).

Trpnoreanhy: Sf'_.mnﬂlv ™11 1ine.

Slope: 12 percent.
Aspect: Wept-northwest.
Drainage: Well drained.
Ground water: Deep.
Permeability: Moderately slow.

Moigture: Dry.

gtoniness: Very few in the profile.

Root distribution: Plentiful frem O to 12 inches, common 12 to 57 inches.

Sampled by and date: J. 8. Allen, R. H. Rust, E. D. Rivers, J. F. Cumins, ¢. R. Carlson, August 1, 1960.

Horizon and

Lincoln

Ieb. Nusber

A 0 to 3 inches. Black (10YR 2/1) to very dark gray (10YR 3/1) silt loem, very dark gray (10YR 3/1)

13695 when dry; weak fine granular structure; moist, very friable; wet, slightly stick; slightly acid;
abrupt =mooth boundary.

A21 3 to 9 inches. Derk grayish brown (1OYR 4/2) silt loem, dark grayiszh brown to grayish brown (10YR
13696 4/2 to 5/2) when dry; weak to moderate medium platy structure; moist, very friable; wet, slightly
sticky; medium acid; abrupt amcoth boundary.

A22 9 to 12 inches. Dark gray (10YR 4/1) silt loam; grayieh brown to light grayish brown (WOYR 5/2 to §/2)

13697 vhen dry; weak fine to medium subangular blocky structure; moist, friasble; wet, slightly plastic; stronge
1y acid; clear wavy boundary.

B2l 12 to 22 inches. Dark grayish brown (10YR 4/2) clay loam, grayish brown to brown (10YR 5/2 to 5/3)

13698 vhen dry; moderate to strong fine to medium angular structure; moist, firm; wet, plastic; light brownish
groy (10YR 6/2 dry) silica coatings; many fine rounded shale particles; strongly acid; clear smooth
boundary,

B2 22 to 33 inches. Olive brown (2.5Y 4/h4) to light olive brown (2,5Y 5/4) clay loam with a few fine red

13699 mottles; strong medium prismatic gtructure that breaks to strong fine to medium angular and subangular
blocks; moist, very fim; wet, plastic; very dark gray to very dark grayish brown (10YR 3/1 to 3/2)
coatings; clay films thick and continuous; many fine rounded shale fragments; few soft iron and manga-
nese concretlons; very strongly acid; gradual wavy boundary.

B3 33 to bh inches. Light olive brown (2.5Y 5/k to 5/6) clay loam with a Ffew fine red mottles; strong

13700 coarse prismatic structure that breaks to strong medium angular blocks; moist, very firm; wet, plastic;
very dark grayish brown (1OYR 3/2) coatinge; crushes to dark yellowish brown (10YR 4/4) to olive brown
(2.5Y 4/4); clay films thick and continuous; many fine rounded shale fragments; extremely acid; gradual

wavy boundary.
i =/ 44 to 57 inches. Iight olive brown (10YR 5/4 to 5/6) clay loam with common medium distinct light
13701 brownish gray (2.5Y 6/2) mottles and a few fine prominent reddish mottles; strong coarse primmetic

structure that breaks to strong medium angular blocks; molsgt, firm; wet, plastic; very dark brown (10YR
2/2) to dark grayish brown (10YR 4/2) coatings; clay films and organic coatings thick and continucus;
many fine rounded shale fragments; many fine root channels filled with organlc matter; strongly acid;
gradual wavy boundary.

B3 57 to 65 inches., Light olive brown (2.5Y 5/4) clay loam with mediwm distinet light brownish gray (2.5Y

13702 6/2) mottles and a few fine prominent reddish mottles; massive with = tendency to vertical cleavage;
molgt, firm; wet, plastic; very dark brown (10YR 2/2) to dark grayish-brown (10YR 4/2) coatings on
vertical facen; many fine shale frogments; few iron and manganese coneretions; common root channels
£1lled with waxy organic matter; neutral; clear wavy boundary.

o 65 to 71 inches. Olive brown (2.5Y b/4) to light olive brown (2.5Y 5/4) clay loam with common fine

13703 distinet 1ight olive brown (2.5Y 5/6) mottles and s few fine prominent reddish mottles; magsive with a
tgudency to vertical clgavaze: molat, flmm: yet. vlastic: manv fine shale freagments:. glight stferyeds. .
cence.

Note: All colors are for molst scils unleas otherwise noted.



SOIL SURVEY LABORATORY
Beltsville, Maryland

LOCATION Fillmore County, Minnesota soiL Type Fayette silt lomm
LAB NOS. Tp@R) . DR6GT SURVEY NOS. MB-SCD-b-(7-13)
181b PARTICLE SIZE DISTRIBUTION __ (in mm.)  (pes cent) JAL
LABORATORY DEPTH VERY VERY INTERNATIONAL Op> | TEXTURAL
NUMBER INCHES HORIZON | COARSE | GOARSE | MEDIUM | FINE FINE sy CLAY
SAND SAND BAND SAND SAND | ] | ] >2 CLASS
2-1 1-0.5 [0.5-0.25 [0.25-0.1040.10-0.050.05-0.002{ = 0.002 | 0.2- 0.2
peer [ o-25m 0.1 [ 0.2] 0.2 0.9]| 6.1]76.7 [15.8] 5.8 37.5 0
662 %—8 A2l 0.0 | 0.1 [ 0,1] 0.5] 6.8]T9.5 [13.0] 47.5] 39.1] ©
2663 -12 2 0.0 | 0.0 | 0.1 0.5] 6.7[78.0 [14.T| #6.3| B-T| ©
6l [12.16 | Rl 0,0 | 0,0 ] 0.1 ] 0.3] 6.2] 70.2 [ 23.2] §3.8]| 3».B] Tr.
D2665 [16~26 | Bel 0,0 0.1 ]0.1] 0.6] 9.7] 60.% [29.1] h6.k| 2k.0] ©
D2666 [26-35 | BoR 0.0 | 0.1 | 6.1 ] 0.5 |10.9[59.4 0| 8.1 22.5] O
_De667 [35-604 ¢1 0.0 0.2 0.3 1.0[23.1[58.6 [26,8] n9.0]| 23.2] ©
pH ORGANIC MATTER FREE MOISTURE RETANED AT
IRON
& A mo [ | aa [ s
1 CARBON |NITROGEN Fe,0, oensry | Avmos | avesos. | Arwos.
) % 4 2 mfec 3 T | 3
De661 3 6,0
1echd "Eg 0.9
2661 5,0 0.9 -
IPAEL by o | 0.6 _
12665 2 0.3 —
2666 5.2 _ 0.2 =
= DR6RT 5.3 0.2
EXTRAGTABLE  CATIONS S5Ela BASE
CATION - SATURAT-
EXCHANGE 6N82b ;| 602b 6Hla [S0N
CAPACITY Ca g Na K H T
{SUM) milliequivaleats per- 100g soil (SUM)
TR661 1.3 2.1 9.3 B
b .9 1 0.8 j.lam -
IﬁGﬂ 1.9 1.2 i
77 bo [ 2.1 6.3 AN
_IP6AS 9.7 ﬁ.s g-g _ A
2666 11.7 .0 . B
—TR667 10.8 [ 3.5 2.0 .
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FAYETTE SILT LOAM MN-SCD-4-(7-13)

Location: Fillmore County, Minnesota. (Type #91) SWL, SWi, Sec. 8,
- T101N, ROW.

Samples collected bv: Iver J, Nymard in the spring of 19kks

L —— e —
T e e %
N e

a4 x

Beltsville Isb. No.

Al 0-2% Dusky brown crumbly silt loam containing much organie
661 inches matter,

A2l 23-8 Bresks into a moderate yellowish brown friable silt
662 inches loam which becomes a light yellowish brown when

crushed., Moderate supply of organic matter.

A22 8-12 Grades into a light yellowish brown silt loam; weak
p663 inches platy structure; aggregates 2 to 4 mm, in thickness.
This layer becomes a light ashy gray when dry,

Bl 12-16 Breaks into a moderate yellowish brown silty clay
IP66L inches loam; becomes light yellowish brown when crushed;
weak angular mut-like structure; aggregates 5 to
10 mn. in size, coated with organic matter and
silica flour; aggregates crush with slight pressure,

Bl 16-26 Grades into a strong yellowish brown silty clay loam

665 inches to clay loam; subangular nut-like structure; aggregates
are 6 to 12 mm, in size becoming larger with depth;
aggregates are slightly stained with organic matter
and moderately covered with silieca flour; aggregates
are firm but crush with slight pressure; become
moderate yellowish brown when crushed.

B22 _26-35 Grades into a strong yellowish brown silty clay loam;
R666 inches color becomes a moderate yellowish brown when crushed;
subangular nut-like structure; aggregates 1 to 1¥ cm.

P T R T N TR TR T, TR N T TR S S S 2 o meed TV aw s gm ke o



SOIL SURVEY LABORATORY
Beltaville, Maryland

tocaTion Fillmore County, Minnesota

LAB NOS. D668 - DR6TL

soiL TyPe  Fayette silt loam

SURVEY NOS. MN-SCD-4- (40-185)

| 1pib PARTICLE SIZE DISTRIBUTION __ in mm)  (percent) 341
LABORATORY | DEPTH — VERY VERY INTERNATIONAL | ppo | TEXTURAL
COARSE | COARSE | MEDIUM | FINE | FINE ST | ouaY
NUMBER | INCHES SAND | SAND | SAND | SAND | sAND I mo[>2 | cuss
2:1 1.0.5 |0.5-0.25 [0.25-0.10|0.10- 0.05{0.05 - 0,002| < 0.002 | 0.2-6.02 |0.020.002]
.. De668 0-9 | Ap 0.0] 0.1] 0.3 1.6[12.5] 73.8 [13.7] 54.6] 30.7] ©
_ D2669 9-12 | A2 0.0 0.2] o 4] 1.7[12.8] 67.5 [17.k] 53.0] 28.4] ©
_Degro 12-19 | B1 0.0] 0.1 ] 0.3] 1.5]11.2] 67.6[19.3] 51.8] 28,0] o0
D671 19-33 | B21 0.0 0,1 | 0.3] 1.%]|11.7] 59.9 [26. 50.0[ 22.6[ 0
R6eT72 33-43 | B22 0.0 0,1 0.3]| 1.7[14.5] 59.1 |24.3]| 56.4[ 18.3[ ©
D2673 3.6k [ C1 0.0] 0.2] o] 1.4[1k.0] 61.1 [22.9] 57.8] 18.1] ©
De6Th 64-8h4 C2 0,0[ 0.1 | 0,3] 1.2]|12,0| 62,5 |23,9| 52,7] 22,6] 0
pH ORGANIC MATTER FREE MOISTURE RETAINED AT
1RON
ggéa (gé}lﬁ'c N OXIDE BULK 1/10 173 15
) CARBON |NITROGEN Fo,0, DENSITY | ATMOS.| ATMOS.| ATMOS
. 3 z wee | % | % | %
D2668 5.1 1.1 | _
DR669 5.7 0.5 _
DR26TO0 5.7 0.5 _
DE6TL 5.5 [ 0.2 i
pest2 | 5.3 0.1 —
D2673 5.3 0.0 L - _
D26Th 5.6 0.0 _
" EXTRACTABLE CATIONS 5Bla BASE
CATI X SATURAT-
EXCHANGE 6N2b | 602b 6Hla |~ jon
capaCTY | Ca [ Mg Na X H s
(SUM) 1| miiequi per. 100g soil (SUM)
— DP668 3.0 | 0.8 i L.h ] —
D2669 _ 1 3.2 1.9 3.3
PETO 6.0 | 2.6 3.k
_IPAT71 9.6 | 4.5 L.5 _ I
T peeTe 9,1 | Bh| 4.8 . o
" IR673 _ 7.5 | &7 L.l .
D267k 9.6 | 5.6 3.6 -







SOIL SURVEY LABORATORY
Beltaville, Maryland

LOCATION  Fillmore County, Minnesota solL Tyre Fayette silt loam
LAB NOS. D331k - D3328 SURVEY NOs, Z-1-2-8-(75 - 89)
I8 PARTICLE SIZE DISTRIBUTION __(in mm.) (per centy SAL
LABORATORY | DEPTH VERY VERY CINTERNATIONAL | 2A2 | TEXTURAL
NUMBER INCHES HORIZON | COARSE | COARSE | MEDIUM | FINE FINF SILY CLAY o
SAND SAND SAND SAND SAND 1] 1] >7 CLASS
2-1 1-0,5 |0.5-0.25 0.25-0.10(0.10- 0.050.05 - 0,002 < 0.002 | §.2-0.02 |0.02-0.00;
D331y [0-2 [ A1 0.1 0.k 0.4 | 1.k | 7.5 |70.6 [19.6 [46.2 | 32.T| O
D335 | 2-6 | A1 | G.a0.3 |0.3 [1.1]8.,3(69.8 |20.1 |46.6|32.2 Tr, |
D36 | 6-9 | A22 0.1]/0.2 (0.2 | 0.7 B,07[73.0 [17.8 | 47.1 [3k.4| O [~
D3317 | 9-13 [ A23 0.0 0.1 0.2 | 0.6 | 7.8 |73.1 [18.2 [46.7 [3k.5| O
P38 [13-15 [ A4 | 0.,1]0.2 [0.2 | 0.9 [ 7.2 |71.0 [20.k | k5.9 [32.5 0 |
DAl [15-17 | Bll 0.0[0.1 [0.2 [ 0.6 7.3 [70.9_|20.9 ] 4b.0| 32,6 Tr.
_ D3320 [17-21 | P12 0.0/ 0.1 [0.2 | 0.5 | 7.6 |66.8 [24.8| Wk.3,30.3| O
p33a21 g;eg Rol 0.0/ 0.1 | 0.1 | 0.4 |82 22% 3.3 ﬁgl§"'26.l 0
_ D332 [2h.28 [ B2 . 0.0/ Q.1 ) OQ.1 | Q.4 [ 8.9 |61.8 120, «5 | 2h. 0 -
rezps [p6-33 [me3 | 0.0 031 0d1-Geb- |58 [&08 |55:1 | e-3 1238 o |
D332k [33-30 | mol 0.0 0.2 | 0.2 | 0.7 | 9.6 [60.2 |29.1 | &T.B|25.3| 0
__D3325 38-45[ B3 0.1 [ 0.4 [0.4 | 1.1 20,7 [59.3 [28.0 [¥7.3]23.3] O —
DR324 | 45-48] mRp 0.0 JO.L | 0.1 ]| O | B8 [61.5 [290.3 | B [25.6] O
_D3327 [ 48-58 ¢ 0,0 0.2 [0.2] 0.7 [10.5 [62.6 [25.8 | ¥7.T [25.8]| O _
_D3328 [112-11 0.1 10,1 [0,2] 0.k [13.8[71.5 [14.0]66.7[18.91 O
' pH ORGANIC MATTER | FREF MOISTURE RETAINED AT
Cla 6Ala IRON putk | 110 | 13 T 15
HQO ORGANIC N OXIDE
; CARBON [NITROGEN Fe:DJ DENSITY | ATMOS. | ATMOS | ATMOS
L | s | 5 | % Clwel x| 0% L%
D331k | 6.8 110.61 |1 .. . .
— D3315 6.2 -1 _ I
D3316 | 5.h 1 1.6 fen
03317 4.9 _0.8] A I (R A A
D3318 5.2 S 0.6 . 1.
D3R19 5.2 | 0.9 U IR S
__D3320 5.2 S N I A S
D3321 5.0 _0.b) I [
D3322 | 5.1 | _ | 0.4 . - o [T O N
5.0 0.0 N
% _5_-]— - . O‘Q L e ———
—D3325. 5.2 0.0 e _
n332h | 5.1 0.1 T A
— m327 | 5.2 - Q.0 ‘ -
27 1 1 [ 0.0 L _r
EXTRACTABLE CATIONS S5B2 R SABASET
CATION P2 TURAT-
EXCHANGE bma | ok 6H3a 108
capaciTy | Ca My Na ] H e
o (SUM) 1 miltiequivaients per 100g s0il_{ _.—am (SUM) e
D331k 19,k [ 2.9 [ 1.7 ' [ D
D3315 9.3 | 1.6 1s2] 1 _
D3316 5.3 | 1.k 6.2 [ P R
_ DmamT 3.3 |.1.17 6.5 | |
D338 | | 5.2 | 2.1 S [ 7| i
D319 | R - o588
7.8 129 _ | 5.3 TR VRV EE S
M321 g.o__ ?J; 1. _ g-.?r _________ |
_DBBE -9 [ e A . 11 @ 1 - — -
. ) I A I .
—malby ] L S
D332 | 1.2 1 4.9 | 5.7 R S N
= pA-‘ it Sl ! Pl g e ———
e 7) [ —
|l

1l
&
5
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PAYETTE SILT LOAM 2-1-2-8-(75 - 89)

Location: Fillmore County, Minnesota, SWh of NE{ Section 1, T 101 N,

R1OW.

Sample taken from 2 feet into road benk 100 feet E

of N-8 line through middle of Section 1, 40O feet W, of
schoolhouse along edge of grazed woods,

Slope: L percent

Samples Collected by: R. J. Mackenhirn, P. R. McMiller, and I, J. Nygerd, 8/2/hk.

Borigzon designations by:

HBorizon and
Paltsville Iab. No.
Al o-2
D334 inches
a1 26
D3315 inches
A22 6-9
D3316 inches
A23 9-13
317 inches
A2k 13-15
D3318 inches
Rl 15-17
3319 inches
ez 17-21

m3e0 inches

R 21-24
D332l inches
B2 2h-26

D332 inches

23 28-33
3323 inches
b 33-38

D332k inches

B3 38-45
m3es inches
B32 b5-48
3326 inches
118 4B..58'
3327 inchey'
112-118
03328 inchen

Alex 3. Robertson and Dick Rust.

Light brownish gray silt loam, Finely granular,
held together firwly by dense mat of fibrous roots,

Fale brown silt loam, ‘Thin platy and well-develaped
medium granular structure; sggregates sprinkled with
gray, crushing easily to light yellowish brown. FPFibrous
rootE, worm and insect burrows very abundant, Rodent
burrows frequent, often horizontal

Light brownish gray to pale brown floury silt loam,
Fine platy structure; aggregutes moderately vesicular,
abundantly sprinkled with gray, crushing easily to
light yellowieh brown. Insect burrows, worm cests,
and roots up to 1/k fuch in diameter abundanmt, This
layer grades into the one below, which 1s more compact
and alightly darker,

Light yellowish brown friable silt loam. Fine to
medium platy and medivm gramular structure; aggregates
highly vesicular, abundantly sprinkled with gray, crush-
ing easily to light yellowish brown, Roote and worm
turrows frequent but less than above.

Light yellowish brown silt losm. Faintly platy and
medium gramilar etructure; sgeregates somewhat flatten~
ed, with gray coating abundant but irregulerly distribut-
ed, and crushing easily without color change, Worm
turrows and roots fairly common.

Same as 13-15 inch layer except aggregates vesicular,
not flattened, with slight gray costing. No wort turrovs
noted. This layer is traneitional to the B, has lost
its platiness, and is more compact,

Light to moderate yellowish brown heavy silt loam,
Medium nut structure; aggregeates moderately
vesicular, sprinkled with gray, crushing with moderate
resistance. Worm casts and roota falrly abundant,

Moderate yellowish brown silty clay loam, Well-
developed medium mut structure; sggregates slightly
vesicular, moderately resistant to crushing, Worm
burrowe sbundant, roots few.

Moderate to dark yellowlieh brown silty clay loam or
silty elay. , Medium nut structure; aggregutes slightly
veslculer, slightly gray-coated, moderately to strongly
resistant to crushing. Few worm burrows and roots.

Dark yellowish brown silty clay loam or silty cley.
Fine to medium blocky structures; aggregates slightly
vesicular, slightly gray-coated, Wdrm turrows and
roots few; roots 1/16 - 1/8 inch in diameter.

Dark yellowish brown silty clay, Coarse blocky
structure; aggregates slightly vesicular, slightly
gray-coated, strongly resigtant to erushing. A few
large tree roota.

Same as 33-38 inch layer sxcept moderately resistant
to crushing, A few rocts 1/8 inch in diameter. Tals
layer was interpreted as being the lower part of the B,

Dark yellowish brown silty clay loam, Similar to 38-45
inch layer but coarser in structure and apparently
coarser la texture,

Moderate yellowish brown heavy silt losm. Very cosrse
blocky structure; aggregates moderately vesicular,
wveukly resistant to crushing. Very few roots,

Light yellowish brown 6ilt loam, Celearecus (non-

. galearecus above 112 inches).
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FAYETTE SILT LOAM 2-1-2-8-(60 - 7k)

T |M-—"=rfiﬂr’kgm'“m“?w- R T Y (P R

Vegetation: Oak, hickory, hazel brush, and blackberry vines. This profile
vas thought by the samplers to represent the "heavy subgoil
phase” of Payette as mapped in Minnesota.
Slope: 4 percent.
Semples Collected by: R, J., Muckenhirn, P. R. MeMiller, and I. J. Nygard, B/1/uh,
Horizon designations by: Alex 5. Robertson and Dick Rust.

Horizen and
Beltsville Iab, No.-

A 0-2 Browoish black ailt loam, Fine graoular structure;
D299 inches high in organic matter, thickly permested by roots.
A3 2-5 Light brownish gray silt loam. Fine to very fine
03300 inches platy structure; sharply separated from 0-2 inch

layer. Wormholes, worm casts, and roots abundant.

A=p 5-10 Moderate yallowish brown silt loam. Very thin platy

3301 inches and fine granuler structure with gray coating on
surfeces of aggregates. Wormholes and casts less
atundent than in 2-5 inch layer.

A23 10-13 Moderate yellowish brown silt loam, Medium granular

3302 inchen and very slightly platy structure; aggregates moder-
ately gray-coated. Wormholes and roots abundant,
This layer is transitional between the layer above
and the Iayer below but resembles the layer above
more strongly.

B 13-1% Moderate yellowish brown ailt loam, Weekly developed
D3303 inches medivm nut structure; aggregates lightly coated with
gray. Roots and wormholes abundant,

Bl 15-18 Moderate yellowish browa heavy silt loam, Medium mut

3304 inches structure; crushes with moderate resistance to moderate
yellowish brown. Wormholes abundant but few roota.
Transitionel to B horizon.

B2 18-21 Moderate yellowish brown silty clay losm. Fine to

D3305 inches medium nut structure; aggregates irrmgularly sprinkled
with gray, moderately resistant to crushing. Roots
and wormholes few.

03 2125 Dark yellowish brown silty clay loam or silty clay.

D3306 inches Medium nut structure; aguregates irregularly coated
with gray, dark brownish specks on Gome surfaces; crush-
ing with strong resistance to yellowish brown. A few
fitrous roots and wormholes,

Bak 25-31 Dark to moderate yellowish brown silty clay losm or

3307 inches 8ilty clay. Medium blocky structure; aggregates
slightly vesicular, thinly sprinkled with gray,
speckled with dark brown, crushing with strong resistaace.
Abtundant fibrous roots, cccaslonsl roct 1/8 inch in
diapeter; & few wormholes,

B25 3-37 Moderate to dark yellowish brown silty clay loam,

3308 incher Medium to coarse blocky structure; aggregates slightly
vesicular, thinly comted with gray, having an occasional
dark speck or splotch, crushing with strong resistance.
Fibroue roots ebundant.

B31 37-44 Moderate yellowish brown, silty clay losm. Cosrse blocky
03309 inches structure; aggregates slightly vesicular, unevenly
coated with gray, crushing with moderate resistance,
A fev fibrous roots.

B32 4h-50 Moderate yellowish brown gilt loam. Weakly developed
D330 inchen coarse blocky structure; aggregates slightly vesicular,
with dark yellowizh brown surfaces and lighter-colovred




SOIL SURVEY LABORATORY
Beltsville, Maryland

LOCATION Winona County, Minnesota soiL TYPE Fayette silt loam

LAB NOS. D3287 - D3298 SURVEY Nos. Z-1-2-8-(48 - 59)
1R1b PARTICLE SIZE DISTRIBUTION  (in mm.)  (per cent) AT
LABORATORY DEPTH VERY VERY INTERNATIONAL DAD | TEXTURAL
NUMBER INCHES HORIZON | COARSE | COARSE | MEDIUM [ FINE FINE SILT CLAY
SAND SAND SAND SAND SAND I} 1] > 72 CLASS
2-1 1-0.5 70.5-0.25 0.25-0.100.10-0.050.05-0.002 < 0.002 | 0.2-0.02 |0.02-0.002
_ D3287 0-5 | 4p 0.0 0.2] 0.3/ 1.0 | 5.4 [ 77.6] 15.5] %6.3]37.%[ O
D3288 5-8 | AL 0.0 | 0.1 0.3/ 0.7 [ 5.5 75.5] L71.9 43.0/38.5| O
_D3269 | 8-13 | A2 [ 0.0 | 0.1 0.3] 0.6 | 4.6 | T4%.7] 19.7] %2.3|37.4 | Tr.
D3290  |13-17 | BL 0.0 | 0.1] 0.1] 0.k | 6.6 | 67.)] 25.7] u45.2/28,7| O
D3291 [17-20 | E2I 0.0 | 0,0 0.1[0.3 [ 5.8 ] 69.0[ 24.8] ¥+.9[30.1 | 0 —
D3292  [20-25 | Bee 0.0 | 0,1 0.1| 0.4 | 5.6 | 10.6] 23.2 WHr.W 32.1]| 0 B
D3293  [25-29 | Be3 0.0 [ 0.0 0.1]0.3 | 6.1 | 67.6] 25.9] 45.,0/28.9| 0O
D3294 |29-32 | Boh 0.0 0.0 0.1] 0,4 | 6.4 | 63.8] 29.3] h3.9/26.5] ©
D3295  |32-36 | B2S 0.0 | 0,1] 0.1] O.4 | 6.5 | 65.0] 27.9] #5.3/26.4 | 0
D3296 [36-42 [ C1 0.1 | 0.4] 0.6/ 0.8 [8.2] 67.0]22.9] 51.3[24.2Tr,
D3297 -50 [ C2 0.1 0.5| 0.6/ 0.9 | 9.0 | 67.3] 21.6] 53.0]23.1 | Tr.
D3298 [s50-621C3 | 0.5] 1,31 2.1 61 7.1 | 63.0 | 21.6[48.8 | 23.8] 2 |
pH ORGANIC MATTER FREE MOISTURE RETAINED AT
8Cla 6Ala, IRON gtk | yio | y3a | 1s
HEO ORGANIC N OXIDE
CARBON [NITROGEN Fazoa DENSITY | ATMOS. | ATMOS.| ATMOS.
- % 3 % wee | % | % | %
D3287 6.1 1.8 -
D388 | 5.8 0.8
n3289 5.7 0.3 a .
_D3290 S5.b 9.2 S
D3291 5.4 0.4 L —
D3292 5,k Qult SR I —
03293 5.2 0.k _ -t
D329k 5.1 0,3 =
D3295 5.2 ] 0k _ —
D3296 5.2 _ 0.3 .
—_D3297 5.3 | 0.4 . ] —
03298 | 5.4 | ) I R [ 1 ' '
EXTRACTABLE CATIONS 5B2 | ease ‘
CATION [ E ke, | GOka 6ma Mo
EXCHANGE
capACITY [ Ca Mg Na K H 1
. (SUM) ) miltiequivalents per-100g soll_L___o-| (SUM) : =
D3287 6.7 1.9 4.0 . ] e |
— ‘ 65 11,7 3.9 i ——t——
—RAR T8 T2 35 = -
=) 9.1 | 3.0 I 5.9 N T R
__D3291 8.6 3.5 4.6
D3292 7.6 | 3.0 b | _ -
13293 QL 3.8 5.4 [ | T ... _—
D329k 10,9 | 4.3 7.0 L -
—D3295 11.9 | 4,2 5.9
_D3296 9.1 | 3.7 b.5 | - — -
13297 9.1 | 3.5 4,1 , s
— DB o2 t36f T 1 38 [ 1




Logation:

a7

FAYETTE SILT LOAM Z-1-2-8-(48 - 59)

Winons County, Minaesota, NEf of SWh of SWh Seotion 16, T 106 N,

RTW,

Sample taken in clover strip 150 feet S of the intersection

of the side rosd porth with the E-W road through the SWh of Section

16.

glope: 5 percent.
Bapples Collected by: R. J. Muckeshirn, P. R. McMiller, and I. J. Nygard, 7/31/];)4_

Horizon designations by:

Horizon and
Paltaville Iab, MNo.
Ap Q-5
3287 inches
A2l 5-8
3288 inches
A22 8-13
3289 inches
El 13-17
3250 inches
Bl 17-20
3291 inches
BR2 20-25
n3aez inchas
B3 25-29
3293 inches
ek 29-32
D329k inches
B25 32-36
03295 inches
cl 36-h2
D3R96 inches
o2 43-50
meaT inches
c3 50«62
inchea

Alex 8. Fobertson and Dick Rust.

DESCRIPTION

Weak brown friable silt loam. Weakly platy and medium
gramular structure. Slight admixture of yellawish

trown soil from layer below, Eartt fairly abundaat,
grass roots abundant,

Moderate brown silt losm, Medium granular structure;
aggregates crush to moderate yallowish brown. Abundant
worm casts give this leyer its dark shade, Grass roots
atundant but less than in 0-5 inch layer.

Moderate yellowish brown silt loam, Medium platy
structure; aggregates moderately vesicular, elongated
rather than rounded with scme gray coating., Flbrous
roots, wormholes, and worm casts less abundaat than in
5-8 inch layer.

Moderate yellowish brown ailt losm, Fine to mediwm
mat structure; aggregates well-costed with gray, crush-
ing easily to light yellowish brown. Worm holes and
fibrous roots abundant,

Moderate yallowish brown heavy silt loam. Medium nut
structure; aggregutes vesionlar, irregularly coated
with gray, crushing easily to lighter yellowish brown.

Moderate to dark yellowish brown wilty clay loam.
Medium blocky structure; aggregates alightly vesicular,
fairly sbundantly gray-costed, erushing with moderate
resistance to moderate yellowish brown. Fibrous roots
abundant; worm activity alight.

Dark yellowish browa ailty clay loam. Medium to coarse
blocky structure; sggregutes woderately vesicular,
alightly to moderately gray-coated, crushiog with
moderate resistance to moderste yellowish brown,
Fibrous roots not very abundant,

Sape as 25-29 inch layer except that there 1s a
1ittle less gray coating and aggregates contain dark
gpecks and ymllowish brown material.

Moderate yellowish brown eilty clay loam, Simidar
to 29-32 inch layer but more silty and with more
1ight yellowish brown. Roots infraquent.

Light yellowish brown silt loam. Weakly developed
coarse blocky structure; aggregates slightly vesicular
with occasional dark specks, Few roots.

Moderate yellowish brown silt loam. Weakly developed
course blocky structure; sggregates slightly veslcular,
Few roots.

Moderate yellowish brown silt loam containing some
grit from limestone or sandstone bedrock,

No carbonates present in vhole section,

Estimates of .002 mm, clay in B horizon: Muckenhirn 31%

s,

o






*¥FLAK LOAM S54Minn-18-34-(Al - A7)

Location: Crow Wing County, Minnesota. Center of sec. 24, T138N, R 26V,

Samples Collected by: H, F. Arneman

Profile Described by: H. F. Arneman

_ Hordzon and .
Beltsville Ieb. No. DESCRIPTION
Al 0-6 10 YR 3/2 (moist) loam, weak fine granular, very
55320 inches friable,

L L e &t i fradrpes _czmnle Pl Pl —

o J
[
55321 inches friable,
A3l 15-19 10 YR 6/3 (moist) sandy loam, with about 25 percent
55322 inches of 10 YR 5/4 sandy clay loam, structureless moderately
firm.
A32 19-23 10 YR 6/3 (moist) sandy loam with about 50 percent
. 55323 inches nf 10 YR 5/L sandv clav loam. structureless.
"
T )
moderately firm.
Bl 23-27 10 YR 5/4 (moist) sandy clay loam with about 25 percent
55324 inches of 10 YR 5/3 sandy loam, structureless, moderately
firm.
B2 ?7-&6 7.5 YR 5/6 (moist) sandy clay loam, weak medium
55325 inches sub-angular blocky, moderstely firm.

C 46-60 7.5 YR 4/h (moist) sandy clay loam, massive, moderately
55326 inches £irm,



805.421 U. 5 DEPARTMENT QOF AGRICULTURE

10-64 SOIL CONSERVATION SERVICGE
soiL _ Beyden loanm __ SOIL Nos. S60Mtnn-86-1  |ocaTion _Wrisht County, Mimmegota
SOIL SURVEY LABORATORY Lincoln, Nebrasks LAB. Nos. _1370h-13711 February 1965
1Pia Size class and particle charnatar (mm)
- Total Sand Sut Coarse fragments DAD
Depth Honzon Sand St Clay Very | Coarse |Modium | Fine | very fine it T | int. X =z | 2-19 | 1976
(in) 2-005 @08 » (= 0.002) ‘(‘?_’,‘,' 11-0.5) |10.5-0.25){(0.25-0.1)/¢0.1-0.05)0.05-0.02) (u.%zam (0.2-0.02) (2~0.1) pet of
Pet of = 2 mm i N Pt [ Temm |
0-3 | A kk.5 [38.8 [16.7 | 1.9 | 6.5 | 8.5 [18.6 | 9.0 [16.2 [22.6 [3h.2[ 35.5 T, [Tr. | -
3-5 | A21  |[52.h [35.8 |11.8 | kb [ B,1 [ 9.0 [20.8 |10.1 |16.0 |19.8 |35.7 | b2.3 717 -
5.7 |ape  |ho.8 [35.4 [1%.8 | 46| 8.0 B.5 [19.2 | 9.5 [15.4 |20.0 |33.7 [ B0.3 6 | & -
7-17" 1 B2l 50.8 [20.8 [2B,4 [ 4.0 8.9 [10.0 [0.8 1 7.7 | 8.5 [12.5 [2L4.6 [ 53.1 [ 6 -
17-30 | B22 [50.6 |27.6 [21.8 | 2.8 | 4,9 | 5.8 [20.3 [16.8 |1h.7 |12.9 |Bk3.0 | 33.8 6 | 6 -
30-38 | C1 58.2 [21.7 [20.1 | 5.0 [ 9.4 |}0.2 |22.8 |10.8 | 9.1 |12.3 |30.8 7.4 T 7 -
3B-4b | Cu 53,4 (28,5 (18,1 | 9.4 [10.98| 7.12(15.3 [10.7 [IL.L [17.hr [29.7 | B2.7 T | & -
st | ce 3h,b |51,1 [1h.5b] 1.5e| 3.9¢| k.2c|12.8¢|12.0n (24,8 |26,3 (43,7 [22.4 Tr. |Tr. -
€Ala | 6Bla FEic| &C1a Bulk density DL Water Content oH
Dopth Organie | Mtrogen | €M hAla| LAle | BATh n-| 4Bk | 483 [LB1b | kB2 | hei acia
(in) carbon s CaCly Bxt, [Field~ Oven pibil-fPleld- 1/3-Bar to an
Tron [Btate [30-Cm.| Dry |ity [State [30-Cm/Piecesli5-Bar(l5-Bar '
as Fe Ln.per| . 10, per
Pt Pet. Pot. | Pob. | woe | woee | wee howedmom| ket Pet, | Pt | Pet, [harleon
0-3 [3i.mn 0.836] 1L Tr, | 0.5 23.L 6.6
3-5 2,11 |0.175] 12 Q.5 7.1 6.4
5.7 0.8 [0,073] 12 0.6 5.8 . -
7-17 | 0.53 [0.053] 10 0.8 |1.67 |1.52 [1.68 |0.3h [11.0 [21.0 [19.7 |12.3 | 1.1 6.5
17-30 0.21 (0.028 0.7 |1.57 |1.k8 [1.59 [0.30 |12.8 |20..6 [19.5 |[11.1 | 1.6 6.4
w0.38 0,18 - 1.0 11.0 7.0
8-k | 0.10 . | 0.4 1.0 7.
4y 57 0.06 174 | 0.8 [1.58 1.56 |1.58 (0.0h |11.2 |23.5 (18.8 | B.7 | 2.1 7.9
bia bazes THRIm SELQ, Cat, Fxch. 803 Base saturation
6N2h |60 | 6P2s |6Q2a | SEla Cap. 503 | 56%
Deoth Ext. [ 5A3a | 5Als Ca/Mg Sum
an) I ™ Na K | Sun Pedity| Bum Dtions NE, Of
Datlond VHOAR
meq/100 g _ Fot, Pet. |
0-3 36.7 | 5.4 | Tr. | 1.5 [53.6 | 7.5 [51.0 | 39. 6.8 85 (110
3-5 33,9 [1.2 | ™. [ 0.3 [15.% | 4.5 |19.9 | 15.8 n 77 | 97
5.7 9.6 | 0.8 [ 7r. | 0.2 |10.6 [ 2.5 [13.1 [ 11.1 12 a1 95
7-17 | 16.5 | 3.0 | 0.1 [ 0.5 [20.0 | 3.0 [23.0 | 20.0 5.5 B7 (100
17-30 | 1.1 | 3.k [ Tr. | 0.4 |1k9 | 2.8 15.7 i5.2 3.3 gh | 98
| 30-38 | 12,6 | 3.6 | 0.1 [0,3 |16.6 [ 2.2 |18.8 | 1h.h 3.5 88 115
38-h 2.8 | or. | 0.2 11.9
hh.57 3.2 | 0.1 | 0.2 1m.5
Fatios to Bm a. 5-25% mica-like.
Denth B b. No carbonate ¢lay detented.
(|:.) ¢, 5e25% carbonate.
NHy, OAc| Ext. [L5-Bar 4. Carbonates include both calcite and dolomite.
CEC | Iron | Water|
0=3 2.37 [0.03 | 1.50
3-5 1.3 0.0 | 0.60
__5-7 0.75 [o.0h [ 0.30
7-17 | 0.70 [0.03 | 0.43
17-30 | 0.70 |0.03 [ 0,51
30-38 | 0.72 [0.05 | 0.55 ]
3B-44 | 0.66 [0.02 | 0.39
k57 | 0.0 [0.06 | 0.60




Boil type: Hayden loam
Boil No.: SHO0Minn«-86-1

1

Iocation: 300 yards west of road intersectlon and 70 yards north of east-west road, southeast quarter of southwest

quarter of Sec, 25, TL2IN, R26W, Meple Iske Township, Wright County, Minnesota.

Vegetation: Pastured woodland; elm, maple and ash with ground cover of bluegrass.
Parent material: C(alcareous loam to clay loam till of Mankato age.
Physiographic position: FRolling to hilly moraine.

Aspect: WNorthwest.

Ground water: Deep, over 10 feei.

Permeability: Moderate.

8toniness: Very few stones.

Foot distribution: Roots are frequent to 24 inches and few between 24 and 40 inches.
Sampled by: J. 8. Allen, E. D. Rivers, R, J. Fdwards, R. 5. Farnham, and R. H. Rust,

Horizoh and

Lincoln

Iab, NMumber

Al 0 to 3 inches, BRlack (10YR 2/1) loam, black to very dark gray (10YR 2/1 to 3/1) vhen dry; weak fine

13704 granular structure; frieble; neutral; abrupt smooth boundary. ’

A1 3 to 5 inches. Very dark gray (10YR 3/1) loam, mixed very dark gray (10YR 3/1), 20 percent, and gray

13705 to grayish-brown (10YR 5/1 to 5/2), 80 percent, vhen dry; weak very thin platy structure; friable;
slightly acid; abrupt smooth boundary.

A2 5 to 7 inches. Dark gray (10YR L/1) to dark grayish brown (10YR 4/2) loam, gray to grayish brown (10YR

13706 5/1 to 5/2) when dry; moderate thin platy structure; friable; slightly acid; clear wavy boundary.

Rl 7 to 17 inches. Yellowish brown (10YR 5/4) clay loam; strong fine subangular blocky structure; peds

13707 have ‘very dark grayish brown (10YR 3/2) to dark brown (10YR 3/3) coatings; continuous thick clay films
on al) surfaces; flm; slightly acid; clear wavy boundary.

B2 17 to 30 inches., Iight olive brown (2.5Y 5/4 and 5/6) clay loam; moderate coarse prismatic structure;

13708 firm; peds have dark grayish brown (10YR 3/2) coatings with very dark brown (10YR 2/2) in root chamels.
When dry the peds have a dusty grayish brown (10YR 5/2) costing; continuous distinet clay films on
vertical faces of peds with patchy coatings on the horizontal faces; occasional fine shale fragments;
a few horizontal seams 1 to 2 inches thick which are darker in color than the materisl above or below;
8lightly acld; abrupt wavy boundary.

cl 30 to 38 inches, Olive brown (2.5Y 4/4) mixture of loam, clay loam and sandyclay loam with loecal

13709 pockets of sand; heavy, very dark grayish brown (10YR 3/2) organic stains and numercus red and dark
red iron stains; massive; weakly cemented; frequent small limestone and granitic pebbles; mildly
alkaline; slight effervescence with acid; abrupt irregular boundary.

(1} 36 to 4b inchee, Olive gray (5Y 4/2 and 5/2) sandy clay loam; moderate fine and very fine angular

13710 blocky structure; friable; frequent mmall granitic pebbles; mildly alkaline; abrupt irregular boundary.

c2 44 to 57 inchea. Light olive brown (2.5Y 5/k and 5/6) light clay loam with many medium prominent

13711 mottles of _yellwiah red; massive, with horizontal cleavage; friable; effervesces strongly with acid.

Note:

All colors are for moist solls unless otherwise noted.



505-421 U. 5. DEFARTMENT OF AGRICULTURE
10-84 BOIL CONSERVATION SERVICE

S0IL _Havden loam SOIL Nos. S60Minn=86-2 | ocation _Yrisht County. Minnegota

SOIL SURVEY LABORATORY _Lincoln, Nebraska LAB. Nos. _13712-13719 February 1965

l I o | 1Bla Suza class and particle diameter (mm) :&! I
L T -
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80il type: Hayden loam

Soil Ro.: S60Minn-86-2

Iocation: 80 yards east of guarter line and 230 ynrds north of black top road, southeast quarter of northwest quar-
ter of Sec. 26, T20N, RP6W, Chatham Township, Wright County, Minnesota.

Vegetation: Mostly elm, ironwood, basswood, tansy, milkweek and bluegrass.

Parent material: Friable, calcareous loam %0 clay loam till of Mankato age.

Physiographic position: HRolling to hilly moraine.

Topography: Strongly rolling to hilly.

Slope: % percent.

Aspect: West.

Drainage: Well drained.

CGround water: Deep.

Permeabllity: Moderately repid.

Moisture: Dry.

Stonineas: Very few stones.

Root distribution: Roots are frequent to 24 inches and few between 24 and 36 inches.

Sampled by: J. 8. Allen, E. D. Rivers, R. H. Rust, R. S. Farnham, A. 5. Robertson and R. J. Biwards.

Horizon and
Lineoln
1ab. Number
Al 0 to 2 inches. Very dark brown (10YR 2/2) loam; vweak very fine granular structure; frisble; many grass
13712 roots; neutral; abrupt smooth boundary.
A2 2 to 7 inches. Very dark g {10YR 3/1) to dark gray (10YR 4/1) loam, grayish brown (10YR 5/2) to
13713 1ight brownish gray (10YR 6/2) when dry; weak thin platy structure; friable; neutral; clear smooth
boundary.
A? and B 7 to 10 inches, Dark gray (10YR 4/1) to dark grayish brown (10YR 4/2) loam with some areas of clmy
PR Jaayy mndseety fipe puhanapioz Hlondes yres Pivm- thirk, 1ight Gerunish e 20VR 6/ Ared
= dgen LUE, S
silica coatings; slightly acld; gradual smooth boundary. '
B2l 10 %o 15 inches. Dark grayish brown (10YR 4/2) clay loam; strong fine subangular blocky structure;
13715 firm; thin light brownish gray (10YR 6/2 dry) silica coatings; continuous distinct elsy films on all
faces; occasional fine ghale fragments; slightly acid; gradual wavy boundary.
- T 15 to 22 inches, Dark sravish brown (10YR 4/2) to brown or dark browg (10YR 4/3) clav joam; strone
e e e =

¢
1 =

_______________________________________________________

x .
-y y
1
o o ;
[ iy —————————————————————————————————————
when dry; continuous digtinct clay filme on all faces of peds; frequent fine shale fragments; eslightly
acid; gradual wavy boundary.
B3 " 22 to 32 inches. OQlive brown (2.5Y 4/k) to light olive brown (2.5Y 5/4) ¢lay loam; weak to moderate
13717 coarse prismatic structure that breaks to moderste to strong medium and coarze subangular blocks;
firm; very dark grayish brown (10YR 3/2) organic coatings most prominent in old root channels; con-
tinuous distinet clay films on all faces; amall chale fragments are common; mediwm acid; clear wavy
boundary. ‘
c1 32 to 39 inches. Olive brown (2.5Y 4/4) to light olive brown (2.5Y 5/4) heavy loam with occasional
13718 small reddish ivon stains; massive; friable; amall lime pebbles are common; slight to strpng efferves-

cence with HCl; gradual smooth boundary.
ce 39 to 55 inches. Light olive brown (2.5Y 5/4) loam with light reddish iron stains and light horizontal
13719 seams and threads of light brownish gray (2.5Y 6/2) segregated 1lime; massive; friable; small shale
fragments and lime pebbles are common; violent effervescence with HC1,

Note: All colors are for moist solls unleas otherwise noted.
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Soll type: Hiwood sand

Soil No.: 851Minn-39-1

Iocation: Northwest quarter of riorthwest quarter of southwest quarter of Sec. 30, TL60N, R33W, ILake-of-the-Woods
County, Minnesota. 345 feet eagt and 63 feet south of west guarter corner of Section.

Vegetation: Mainly jackpine, fair to poor stend, height 30 feet. Ground cover of a few bracken and bearberry;

thin covering of pipe needles.

Farent material: lacustrine sand.

Paysiographic position: ILake plain.

Topography: Very gently undulating.

Blope: One-half of one percent.

Aspect: Southeast.

Drainage: Moderately well drained.

Ground water: Not reached; probably within 10 feet.

Permeability: Very rapid. .

Root distribution: Common in upper 20 inches; few from 20 to 30 inches.

Stoninesa: None.

Sampled by and date: Klaus Flach, L. I. Harwon, R. H. Rust, and A. S. Robertson, September 13, 1961,

HRorizon and

ILincoln

Iab. KNumber

ACC 1/2 to O inch. Pine needles, tvigs, and leaves.

A 0 to 2 inches. Black (10YR 2/1) fine and medium sand with clean light brownish gray sand grains

15820 seattered throughout; veak fine granular structure; loose; abrupt smooth boundary.

A2 2 to 6 inches. Grayish brown (10YR 5/2) to dark grayish brown (10YR 4/2) fine and medium sand, light

15821 brownish gray (10YR 6/2) vhen dry; very weak medium subsngular blocky structure; loose; clear irregu-
lar boundary.

el 6 to 13 inches. Yellowish brown (10YR 5/6) tending towards strong brown (7.5YR 5/6) fine and medium

15822 sand; very weak medium subangular blocky structure; loose; clear irregular boundary.

B2 13 to 27 inches. Yellowish brown (JOYR 5/€) fine and medium sand with a few medium faint strong brown

15823 mottles; very weak subangwlar blocky structure; loose; clear wavy boundary.

Ccl 27 to 43 inches. light gray (10YR 7/2) fine sand with common medium faint light yellowish brown
15824 mottles; single grain; loose; abrupt smooth boundary. Within this horizon were large masses of roughly
spherical yellowish red (5YR b/6 to 5/6) fine send; single grain; these aress comprise up to 15 to
20 percent of the horizon. One of the spherical masses was sampled separstely (IS, 150827).

1102 43 to 48 inches. Variegated dark brown to brown (7.5YR h/4), very pale brown (10YR 7/3), and dark
15825 yellowish brown (10YR 4/4) coarse sand and fine gravel; massive; weakly coherent; sbrupt wavy boundary.
ITIC3 48 to 60 inches. Light gray (2.5Y 7/2), 75 percent, and yellowish brown (10YR 5/6) to brownish yellow
15826 (10YR 6/6), 29 percent, fine sand; single grain; loose,

N%te: The upper one inch of the B2l horizon showed some interfingering of the AZ. Till material was reached at
T4 feet,



gglL 3 RV EX LABO_RAJ_LMM. _Nebra August 1963

I .LOCATIONILa:e of ihe. Hoads. Lounty,. Monesota
aand
SOIL NOS.  S61Mun-30-2 LAB. NOS....15828-15834
1Rla. PARTICLE SIZE DISTRIBUTION (in mm.) (por cont) 3AL ]
2A2
%PJE'% HORIZON: COA?!SE COARSE | MEDIUM: FINE ‘lg;:ﬁﬁv
SAND | SAND | SAND ; SAND | SAND SILT GLAY »2
.................. 2¥ 1105 1050.2510.25.0.10; 0.10.0.08 {0.05-0.002 < 0.002 { 0.2.0.02 002.8002(<100qm) ...
1-0 | Ao a -
0-5 | A2 0.% | 5.4 14,31 489! 21,6 T.3 2,1152,8;i 4,21 Tr,
5-11 | B21 | O,h {6.3 {14,3151.31 20.7 4,6 2.,4i5L.61 2.8} Tr,
11-18 322 003 601 13-8 l"9|3 25.2 3.7 1-6 5603 1|h '-l'ro
18-30iB3 3.4 ;8.2 {1611 47.91 17.4 ¢ 5.3 1 1,7145.21 2,91 ™,
30-37:i C1 1.0 3.1 {10.8}58.4% 23.0 2. 1.6 59.31 0.6{ Tr.
37-504 C2 0.2 2.4 §11.8; 62.7¢ 20.8 1.3 0.81{59.3{ 041 Tr,
[
8Cla | 6Cla | Organic Motter Bulk Density l%ﬁ& ;g‘ Betention
pH Ext.| 6Alal 6Bla i 1/10« 1/104 4po
! Iron| 0.C.] N | C/N | Pleld Moigt ~ 3o Cm. AD. | Atm, | Atm. h5-Atm.
1:1 [as Fe PlecesSievedSieved
............ b . bl G | BMe o glee L B M. imfecliafeei b iG] B
5.2b | 0.2 | 16.5 p.6UO; 26
b9 0.2 | 0.30.008i 22
5.8 10.3 | 0.290.015{ 19 2.5
5.9 10.3 | 0.090.007 1.3
5.6 {0.3 | 0.050.007 1.0
5.8 }0.3 0. 0.5
5.8 0.2 0. 0.4
GAla EXTRACTABLE CATIONS SHis "Bage Sat. | Retios to
cATion | 6N2b | 602h {6Hla ;6P2a [ 6QRa | S5Bla | 503 5CL Clay 80
A e Sum | on on
CAPACITY| ¢ Mg H No K
1 NH),0Ac Cations{iH), OAcVH) OA| Ext, |
AT PR millisquivolents por 100, 4ot —— re— 2. LCRC.A..CEC [ Txon ) .o ...
§3.0719.3 3.1 129. K7 0.4 0.5 § 4,7 3 3
3-7 1.0 0-3 2-6 Tro Onl ’-I-.O 35 k 38 lo8 0.1
2.8 10,3 i0.2 4.8 i Tr. (0.1 5.4 1 ;2 |12 (0.1
1.h 0.1 10.2 ! 2.5!Tr, |Tr. 2.8 i 11 21
1.3 :0.3 (0.2 1.hiTr, |Tr. 1.9 26 38
1.2 10.8 0.2 1.h T, |Tr, 2.4 ho 83
0.8 i0.3 (0.2 0.5 | Tr. {Tr. 1.0 50 62
a. Nq PSD que to high drganig matter content.
b. 135 soil-water ratic used ]due tq high organic: nLtter contenrt. i
Goneretions,; organic metver fragments or other spec}lal foiymatiohs were not |
e L
el
e —
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Scil type: Hiwood sand
Soil Ho.: S01Minn-~39-2
Location: Southwest quarter of gouthwest quarter of southwest guarter of Sec. 33, T161N, R33W, Lake-of-the-Woods
County, Minnesots. 600 feet north and 180 feet east of the southwest corner of the section.
Vegetation: Mainly jackpine and a few birch; ungrazed.
Farent material: Iacustrine sand.
Physjographic position: Iake plain.
Topography: Very gently vndulating.
Blope: One-half of one percent.
Aspect: BSouth.
Drainage: Moderstely weil drained.
Ground water: § feet,
Permeability: Very rapid.
Root distributicn: Commem in upper 18 inches; few from 18 to 4O inches.
Sampled by and date:; Klaus Flach, L. 1. Harmon, R. H. Rust, and A. 8. Robertson, September 13, 1961.

Hordgzon and
Lincoln
Iab. Number

ADO 2 to 1 inch. Pine needles, twigs, and leaves,

A0 1 to 0 inch. Orgonic remains of sbove. Black (10YR 2/1) to very dark brown (10YR 2/2); abrupt smooth
15828 boundary.

a2 0 to 5 inches. Grayish brown (1OYR 5/2) fine gand, light brownish gray (10YR 6/2) vhen dry; single
15829 grain; loose; sbrupt wavy boundary.

B2l 5 to 11 inches. Yellowish brown (10YR 5/8)tending to strong brown (7.5YR 5/8) fine sand; very weak
15830 coarse subangular blocky structure; loose; clear wavy boundary.

B2 11 to 18 inches. Yellowish brown (10YR 5/6) fine sand; very weak coarse subangular blocky structure;
15831 loose; clear wavy boundary.

B3 18 to 30 inches. Yellowish brown (10YR 5/4) fine sand with common medium faint pale brown mottles;
15832 single grain; slightly hard; loose; clear wavy boundary.

(a1 30 to 37 inches. Yellowish brown (10YR 5/4) fine sand with many coarse distinct light brownish gray
15833 to pale brown mottles; single grain; loose; abrupt irregular boundary.

2 37 to 50 inches plus. Light gray (10YR 7/2) fine sand with common medium and coarse distinct yellowigh
15834 red and dark reddish brown mottles; single grain; loose.

Note: Soil examined to 9 feet; no till reached. Cover was a very good stand of jackpine, helght ranging from 40
to 60 feet. Ground cover included bracken, many blueberry plants, some bearberry, alse many rotting branches and
tree trumks.
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soiL _Hobbard Joamy sand ___ SOIL Nos, 360Minn-86-3  |oeaTion Wrlsht County, Minnesota 0
SOIL SURVEY LABORATORY __Idneoln, Nebraska — LAB. Nos. L3720-13725 Fehmary 10R5
1Bla — Size class and particls diamatas (mm)
Totel Sand | Sl Coarse fragments PAD
Depth Horizon Sand Siit Clay Very | Coarse | Medium | Fine | vary fine Int. TT | Int O =2 | 2-19 | 19-7
{in) (2-005) (005 |(«0.002) "(‘;i'}',' (1-0.5) [0.5-0 25){(0 25-0 1)(¢0.1-0.65) |0 05-0 02| (0 02=  |i0.2-0.02)| (20 1)
0.002) 0.002) |, Petof
Pet of == 2 mm _ ) Pet, = 76mm
0-9 Ap 87.9 g.s L6 | 2.8 (25,7 |%.5 |21.0 |15 2.3 4.8 |8.,0 |86.4 Tr, | Tr. -
9-16 | B21 (86.k | 8,1 | 5.5 [ 2.0 |20.9 |37.5 [2h.b (1.6 |2, 5.3 |8.9 (848 Tr. | Tr. -
;E..gh B2 |90.7( 5.5 [ 3.8]1.8 2_;.1 bo.2 |gh.2 (1,4 12,3 (3.5 17.5 |89.3 P -
24-31 | B3 95.9 | 2.3 [ 1.8 | 3.7 [35.3 [#0.0 [16,2 [O.7 [0.5 [1.B [3.T |95.2 Tr. | Tr. -
b2 | cL 96.5 | 1.9 | 1.6 | b.o|22,7 (W13 |27.9 [0.6 0.7 |1.2 |5.3 [95.9 Tr. | Tr. -
ho.gp | c2 979109 | 1.2 7.9 |25.3 [34.2 |29.8 |0.T |0.3 [0.6 |6.0 97.2 3 3 -
6Ala | 6Bla — &C1a Bulk dansit Water content pH
Dapth Organic | Nitrogen | /N Bla| LEBZ 8C1a
{in} carban 23 CaCO, Ext, 1/10' an
Yron Bar [5-Bar
as Fe
Pet Fet. Pet. Pot, | s | we 2o Fet. Pet, Pet,

0-9 | 0.58 |0.060| 10 0.4 B.I | 2.6 5.2
9-16 | o.h2 |0.0k6| © o4 T.1 | 2.5 5.4
6.2k | 0,18 (0,026 0.4 4.3 [ 2.0 5.5
2h-31 | 0.05 o,h 2. |o.9 5.8 |
342 | 0.0k 0.k 2.0 (1.1 6.0
ko e | 0,01 O.h 1.5 | 0.6 6.2

bases DBIA | 6Hia| Cat. Exch| Base saturation
Depth ENZb | 602b | 6P2a | 6Q2a | SHa Cap. 5C3 | 5C1
(in) BExt, EA& 5“-& Sum
ta Mz Na K Sum feltity) Sun FalLcn aiH, O
) - e )  reTE— ﬂ

e i —
x;LT;_




Scll type: Hubbard loemy sand

Soil No.: S0Minn-86-3

Iocation: 100 yards east of quarter line and 150 yards north of east-west road, southeast quarter of northeast

qQuarter of Sec, 15, T122N, R26W, Wright County, Minmesota.

Vegetation: 014 field; mostly weeda with a few grasses,

Parent material: Outwash sands, Grantsburg sublobe of Mankato.

Physiographic position: Outwash plain.

Topography: QOently undulating.

Slope: 1 percent,

Drainage: Excessively drained.

Ground water: Deep.

Permeability: Rapid.

Moigture: Dry.

Stoniness; None.

Root distribution: Few to 18 inches,

Sampled by and date: J. 8. Allen, E. D, Rivers, R. H. Rust, R. 8. Faynham, A. 8. Robertson, and E. J, Biwards,
August 3, 1960.

Horizon and

Lincoln

Iab, Mthmber

Ap 0 to 9 inches. Black (I0YR 2/1) loamy sand, dark grsy (10YR 4/1) when dry; cloddy; very friable when
13720 moigt; medium acid; abrupt smocth boundary.

B2l 9 to 16 inches, Dark yellowish brown (10YR 3/4) loamy sand, brown (10YR 4/3 to 5/3) when dry; single
13721 grain; slightly hard; medium acid; gradual wavy boundary.

B22 16 to 24 inches. Dbark yellowish brown (10YR k/h to 3/b) sand, brown to yellowish brown (10YR 5/3 to
13722 5/k) when dry; single grain; slightly hard; medium acid; gradual wavy boundary.

B3 24 to 31 inches. Dark yellowish brown (10YR 4/h) sand, brown (1OYR 5/3) when dry; single grain;
13723 glightly hard; medium acid; gradual wavy boundary.

ci 31 to 42 inches. Dark brown (10YR 5/3) sand; single grain; slightly hard; slightly acid; gradual
1372k wavy boundary.

o 42 to 62 inches. Dark grayish brown (10YR 4/2) and dark brown (1OYR 4/3 and 5/3) cosrse sand with some
13725 fine gravel; single grain; looss; neutral.

Note: All colors are for moist soils unless otherwise noted,
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50l _Hubbayd losmy sand SOIL Nos. S60Minn-B6-k  |oCATION ¥risht County, Minnesots
SO SURVEY LABORATORY __Ldneoln, Nebrasks LAB. Nos 13726-13790 February 1955
1B1a - Size clags and parhicle dameter (i) JAY
Total Sand SR Caarse fragments PAD
Depth Herizon Sand st Clay Very | Coarsa |Medum | Fina | Very flee LI DT =2 [ 2-19 | 19-76
{in) @005 (005 [e=0008 TN | 005 [0.5-0.2500.25-0.110 1-0 0P| 005-0.02 .02 | z-D.02) (2-0.0)
0.002) 0.002) o Potof |
Pct. of == 2 ;m Pet = 76mm
0-10 |Ap 80.1|13.2] 6.7] 3.3| 24.3| 23.7] 23.8[ s.0| 4.u| 8,8]18.2] 15.1 T, | Tr. | -
70-16 A3 or B1 83.2| 9.8 7.0| 6.1| 24,8| 2h,2| 23.5| L4.6| 5.3 h.5(18.5( 78.6 Tr.| Tr, | -
16-24 (B2l 87.4| 8.1 4k,5| 5.3| 20.7|25.5]|20.5| 64| 3.8 4,3)|21.2( 81.0 T, | e, | -
243 22 ob.5| 2.,8] 2.7| Lk.7|21.5]26.2]|36.5] s5.6| 1.6| 1.2|23.8( 88.9 e, | Tr. | -
3%-43 | CL 96.8( 2.2| 1.0| 6.2 32,41 29.6| 23.3| 5.3| 1.3| 0.9| 18.9| N1.5 Tr.| Tr. | -
43-5k |c2 g7.6| 1.8| 0.6 |20.7| be.6| 21.0[32.4] 0.9]| 0.9| 0.9| 6.7 96.7 16 |16 -
6Ala  |6Bla 6C1a Bulk denslty [up Water Content pht
Depth organic | Nitrogen | o/ BAla [hAlc [BAYh PRcten-[LBL [kB3 [LBla [MB2 [hc2 Bla
(in) carhon ss Cant,| Pt Fleld- Oven-pibil-Fleld- 1/104 MO- to an
Ironjtate j0-Cm.[ Dry |16y [State pO-Cm Bar [15-Bari5-Bar
as Fe per| in.per|
Pet. Pet et Pot.| we e gfee et Pet Pct. | Pot,
010 | 1.02 p.112| 9 0.5 .65 [1.61]1.62|0.03] 3.9 11.B] 13.4] 3.8] 1.5 5.3
10-16 | 0.68 go&; n 0.6 9.k 3,1 5.5
16-2k | 0.29 pP.O35| 8 0.5 6.7 2.5 5.6
243 | 0,08 0.4 2.0] 1.3 5.7
36=43 | 0.02 0.4 14| 0.8 1 6.0
h3-sk | 0,01 0.4 1.6| o 6.1
heses  SBLA 6Hia | Cat, Exch. Base saturation
€N2n  |608b |GF2a |6Q2s | 5Bla Cap. 503 | 501
Besth Ext. |5A3a |5Ala Gum
) Ca Mg | M K | Sum |[Setatty Sum [t cnnaT, OA
Cationg Ac ) a
e/ 100 i | P
0-10 | 3.2 0.2|Tr. [0.1 [3.5 [ 7.9 [HW.E[7.8 | L5
10-16 | 3.0 Tr. |Te. 0.1 |31 [6.4 | 9.5]6.2 : 33 50
16-2Y | 1.6 Tro|Tr, [P, |1.6.]3.0 | L.E]|3.7 |3 | b3
2436 | 1.3 | o1 ®r, [Tr. [1.B [ 1.5 [ 2.9] 22 g [ 67
36-43 | 0.8 Tr, | Tr. [Be. (0.8 |1.2 [ 2,0[ 1.4 b | 57
4354 | 0.9 0.1 ", |Pe. [1.0 [0, | 1.7[2.6 59
] a, One or more horizems has relatively low cation exchenge
Depth capacity. As cetion exchange capacity decreases, the
an) ) relafive error of buse saturation increases. Trace
quantities are omitted Lrom the sum of basea. TFor very
low (EQ walues, this wmission centributes significantly
+o the mlative srror of base satumtlon.
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Boil type: Hubbard loomy sand

801l Mo.: S60M N -86-4

Iocation: 270 yards west of road intersection and 50 yards north of the east-west road, northwest quarter of north-
west quarter of Sec. 4, TI21IN, R25W, Monticello Township, Wright County, Minnescta.

Vegetation: HRromegrass.

Parent material: Outwash sands, Grantsburg gublcbe of Mankato.

Physiographic position: Outwash plain.

Topography: Gently undwlating.

Slope; 1 pervent.

Drainage: Excesalve.

Ground water: Deep.

Pexrmeability: Rapid.

Moisture: Dry.

Stoniness: None.

Foot distribution: Roots common to 13 inches with a very few reaching to 24 inches.

Sampled by aend date: J. 8. Allen, E. D. Rivers, R. H. Rust, R. S. Farpham, A. S. Robertson and R. J. Biwards,

August 3, 1960.

Horizon and
Lincoln
Isb. Number

Ap 0 to 10 inches. Black (10YR 2/1) loamy sand, dark gray (10YR 4/1) when dry; cloddy to weak very fine
13726 granular structure; loose when moist; strongly acld; sbrupt smooth boundary.

A3 or B1 10 to 16 inches. Very dark grayish brown (IOYR 3/2) and dark brown (10YR 3/3) loamy sand, dark grayish
13727 brown to brown (10YR 4/2 to 4/3) vhen dry; single grain; leose when moist, slightly hard when dry;
medium acid; gradual wavy boundary.

B2l 16 to 24 inches, Dark brown (10YR 4/3 to 3/3) sand, brown (10YR 4/3 to 5/3) when dry; single grain; lose
13728 when moist, slightly hard when dry; medium acid; gradual wavy boundary.

] i i I !E ir,—_—g—l R S il e e

13729 gingle grain; loose when molst, soft vhen dry; medium acid; gradunl wavy boundary.
1 36 to 43 inches. Dark brown (10YR 3/3 to 4/3) coarse sand with some fine gravel; single grain; loose
13730 when moist; slightly acld; gradusl wavy boundary.

c2 43 to 54 inches. Dark brown (1OYR 3/3 to 4/3) gravelly coarse sand; asingle grain; loose when moist;
13731 slightly acid; clear wavy boundary.

Note: All colors are for moist soils unless otherwise noted.
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5011 type: *lerdal eilt loam
8Boil No.; a5kMinn-24-138A~1 to 138A-8
Tocation: Near south center of the NWL/4, Section 13, TL03N, R21W, Freeborn County, Minnesota.

The soil is clagasified as an intergrade from Prairie to Gray-Erown Fodzolic. Native vegetation is open woodlot--
wogtly oak and bluegrass. The parent maberial 1s heavy t111, probably older than Mankato. The gample was obtained
on a nearly level upland area vhich broke sharply about 100 feet from sampling epot; slope.l percent or less;
moderately well to somewhat poor drainage; ground water deep., 'There is no apparent erogion and pey bility is
slow, Soil moist at time of examination; essentislly stone free bhut a few stones do occur.

Dmscribed by: 4. H. Feschall.

Horizon and

Beltaville

1ab. Nuiber

Al 0 to 7 inches. Black (10YR 2/1 moist) silt loam; weak to moderate very fine subangular blocky structure;

55113 friable when moist; pH is 6.5; grades with a wavy boundary into A2.

A2 T to 9 inches, Very dark gray (10YR 3/1 moiet) heavy silt loam; weak medium platy structure; friable

55114 when moist; grades with a smooth boundary into El.

Bl 9 to 16 inches. Inrk gray to dark grayish brown (10YR 4/1, 2.5Y 4/2 moist) eilty clay lcam; moderate

55115 very fine angular blocky structure; frisble vhen moist and slightly sticky when wet; pH is 5.3; grades
into B21,

Bl 16 to 20 inches. Dark gray to dark grayish brown (10YR b/1, 4/2 moist), crushed color dark grayish

55116 brovn (10YR 4/2 moist), silty clay loam; moderste fine angular blocky structure; friable when moist and
sticky vhen wet; pH is 5.1; grades with a smooth boundary to R22.

e 20 to 25 inches. Graylsh brown (2.5Y 5/2 moist) silty clay loam; moderate fine angular blocky struc-

55117 ture; sticky when wet; bH is 5.5; grades with a smooth boundary into B23.

B3 25 to 35 inches. Grayish brown (2.5Y 5/2 moist) with white streaks (5Y 8/1 moist) and olive (5Y 5/6

55118 moigt) spote, eilty clay loam; moderate medium-sized prismatic structure which breake dowvn to moderate
fine to medium angular blocky structure; very firm vhen moist; pH is 5.5; clear smooth boundary to B3.

B3 35 to 55 inches, Fale olive (5Y 6/3 moist) with many fine distinct mottles of yellowish brown to

55119 brownish yellow (10YR 5/6, 6/8 moist), silt loam; firm when moist (auger boring); pH is 5.8.

[sad 55 to T2 inches. Olive gray to light olive gray (5Y 5/2, 6/2 moist) silt loam; Firm when moist; weak
55120 effervescence gt 72 inches.

T2 to 84 inches., No description.
55121
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SOIL TYPE_ *lerdal LOCATION_ _Freeborn Couty, Mimmesota
11t 1oam
SOIL NOS. s5Minn-24-138B-1 to LAB. NOS. 55122-55130
138B-9
A - 11 S PARTICLE SIZE DISTRIBUTION (inmm.) (pev cwnt) 3A1
242
DEPTH | VERY VERY TEXTURAL.
WCHES HorrzoM ORI COSE MR 86 | LS 1 sr | > | A
................... 21 1105 10.50.2510250.10. 0.19.0.05 | 0.05-:0.002 : < 0.002 : 0.20.02 Q022 (<TEmE) ...
0-5 A1l §0.4 11.3 1.8 3.9 3.2 1 56.1 }33.3i28.4}30,9iTr. | sicl
5.8 }A12 {0.3 1.2 {19 | L.2{ 3.7: 57.7 {31.0i29.7{34.0} 0O siel
1 8-10 a2 (0.2 {1.1 {1.8 § ol 3.6} 56.9 {32.h}29.4133.37 0 jsicl
10-15 im Jo.2 {0.8 {1.2 ! 2.9 2.9 53.2 {38.8i24k.8;32.9{ 0 giel
15-21 iB1 }0.1 0.7 }l.2 3.1 3.1 49.0 |4e2.8125.9{28.01Tr, |sic
fe1-29 IB22 {0.3 {1.2 §{l.8 3.8 3.0 45,9 14h.0:21.6}29.3§ O sic
29-38 B3 {0.4 ;1.3 }2.2 § 6.0 L.9 1} 45.8 §39.4;28.5125.T} 0 fjsiclsic
138.55 | mek 0.5 {0.7 0.8 | 5.81 8.3 43.2 140.7i29.0]26.7 Tr. isickicl
S5+ i C 0.1 10.% jO.b 0.8 2,11 61.0 §35.2}25.1138.5{ 0 siel
A PR oee...i., ORGANIC MATTER '
8Cia Als
ORGANICI NITRO-
115 1:10 CARBON: GEN /N
S LS AR R TN L0 SO SN ISRt SNUUURIE RN SRR SR N S S SR
5.2 6.3
4.5 1.78
4.0 1.22]
4.6 0.84
h.b 0.53
4.6 0.39
4.6 0.25
5.8 0.23
T.5 c.19
5A3a ....... EXTRACTABLE CATIONS 5Bla : BASE *
[ caTion | GNpd | 602 [ 6Hla | 6F2a | 6QPa i lm‘lsl'rURE
(SA‘;:S¥ Ca L H Na K ?éf'r:‘c'm
.“;“ - = —— i "‘_‘
. B . = —
=
P — . — -
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_
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8011 type: *lerdal silt loam
8oil No.: S54Minn-24-1368-1 to 138B-9
Iocation: Open woodlot in NW NE1/%, Section 30, TIO3N, REOW, Freeborn County, Minmesota.

Trees were mainly oak which provided almost a forest canopy, but still emough light to permit some grass growth.
Sample vas taken in the upland on a simple slope facing southeagt; slope approximstely 3 percemt. Soil moderately
well drained and moist at time of examination; no erosion apparent; permeability considered elow.

Desoribed by: A, H. Faschall.

Horizon and

Beltsville

Iab, Number

Al 0 to § inches. Black (10YR 2/1 moist) silt loam with wesk very fine subangular blocky structure;
55122 friable when moist.

ae 5 to 8 inches, Very dark gray (10YR 3/1 moist) heavy s11t loam; weak very fine subangular blocky
55123 structure; friable vhen moist and slightly sticky vhen wet; grades with a wavy boundary into A2.

YY) 8 to 10 inches. Dark graylsh brovn (2.5Y 4/2 moist) with many fine faint mottlings of 1ight brownish
55124 gray (2.5Y 6/2 motst) heavy silt loam; weak to moderate very fine angular blocky etructure; friable vwhen
moist and slightly sticky when wet; grades with a gmooth boundary to EHl,

Bl 10 to 15 inches. Dark groyish brown to grayish brown (2.5Y b/2, 5/2 moist), erushed color light olive

55125 browa (2.5Y 5/4 moist), silty clay loam; moderate very fine angular blocky structure; friable vhen
moigt and slightly sticky when wet; grades with a amooth boundary into B21,

B2l 15 to 21 inches. Grayish brown (2.5Y 5/2 moist), crushed light olive brown (2.5Y 5/% moist), sility

55126 cluy loam; moderste to strong very fine and fine angular blocky structure; firm when moist and slightly

sticky when wet., There are some lighter colored comtings on aggregates faces, This layer grades with
a smooth boundary into Be2,

B22 21 to 29 inches. Dark graylsh brown (2.5Y 4/2 moist) silty clay loam; moderate mediun prissstic struc-

55127 ture; prism faces are costed with very dsrk grayish brown (2.5Y 3/2 moist) material; prisms break dovnt
moderate to strong medivm mngular blocky structure; prisms are fimm when melst; abrupt smooth boundary
into B23.

B3 29 to 38 inches. Grayish brown to light brownish gray (2.5Y 5/2, 6/2 moist) vith many fine distinct

55128 mottlings of dark brown to very dark grayish brown (7.5YR 3/2 to 2.5Y 3/2 moist) silty clay loam;

moderste thick platy structure vhich bresks to moderate fine to medium angular blodcy structure; very
firm vhen moist; abrupt smooth bowndary to B2k,

B24 3B to 55 inches, Dark grayieh brown and light yellowish brown (2,57 4/2 apd 6/4 moist) silty clay
55129 loam; many fine distinct mottlings of dark brown (7.5YR 3/2 moist); moderate wedium prisms which break
to moderate medium to coarse angular blocky structure; firvm vhen moist; clear smooth boundary to C.

[ 55 inches plus, Iight brownish gray (2.5 6/2 moist) with few fine distinct mottles, heavy silt lomm;
55130 firm vhen molst; wesk effervescence with acid.



OlIL SURVEY LABORATORY .. Lincoln, Nebr.

SOIL TYPE. ¥enahga

Anguat 2963
LOCATION Vadena County, Muonesota. ...

loamy sand
SOIL NOS.  sontnn-80-i........LAB. NOS. .15808-15813
Bt S PARTICLE SIZE BiSTRIBUTION, (in wwn_{por cand AL~
=Y.\:)
PTH ERY VERY
WS pomzon cONSE cotfse RN £ | 6 | aur | cunr > |
................... 21 . 105 _10.50.2510.25.0.10! 0.10-0.08 : 0.05.0.002 ; < 0.002 020,02 0020002(<10mm))
0-2 tAogAl & -
2"!" A3? 1.1 3305 2701 25.0 i 2.8 6.9 3.6 15.1 hoh -
k10| B21 | 1.0 133.0 {28.5 26,4 | 2.4 5.3 1 3,45 1.4 3.3; Tr.
10-19] B22 | 1.1 i27.5 125.9 {32.5 k.5 b7 3.8 20,9 2.7 Tr.|
12:2h B3 1,0 i31.6 20,1 |31.9 3.3 1.5 1,61 17.31 0.6} Tr,
2448 ¢c1 1§ 0.9 [28.6 |27.8 [37.0 | L.7 0.k | 0.6 21.2{ 0.1{ Tr.
8C1a|6Cla n hﬁtj_e‘L - Dengity
| Ext.| G6Alal 6Hla 1 Blb| LBlal  LB2,
pE |[Iron | 0€.: N | C/N | Fleld Moist 30 A.D. Am,| 1.5-Atm,
as Pe ih ’ , -%hg; h;\/ls. , 4B3 hAlc| hAld iP:L;ce Sieved Si;vedi
g T W I O O (U S I 0 A Y7L R R PSR - 7T - 7T - A A, IR I T
BTN | 530 | I8 T %0.6) 6 0k Bi.e 0%80 05.62\3 P T
5.8 | 0.k { 1.53/0.0721 21 | 10.21 1.48} 11.5 j1.h5 }1,48 3.2
| 5.8 | 0.4 | 0,390,024 16 1.504 5.6e§ 5.7 | 1.7
5.6 | O.4 | O.1bj0.011 1.564 hlhe} 5.2 { 2.0
5.7 § 0.3 o.oz 0.009 1.1 |
5.7 , 0.3 | 0,040,006 0.3
SAla EXTRACTABLE CATIONS 5Rla Sat. | Ratios to
SATION, 6X2b ;602b |6Hla |6F2a [6Q2a | SBla 5C3| 5C1 | _ Clay 8L
l;ﬁ%&‘f ca g H Na K Sum | on Sum| on
CationgNH), OAc|NEYQAd Ext.
......... o Millleayivalonts per 100g, soll ———d— -3 4 __|CEC HCREC [ Trom) ... .l ...
%.7 8.8 loh 12.8] Tr. 0-3 23:3 l‘-5 | 146
Ted § 3T ¢ 0.7 6.0{ Tr. | 0,2 10.6 4y | 65 | 2.0 | 0.1
3.7 { 1.6 | 0.3 3.0} Tr. | 0.1 5.0 Lo 54 | 1.1 ] 0.1
300 1|l|' 0.3 2.3 Tr- O.l kll ,'!'1" 60 1 0.8 0.1
2,3 | 0.5 - { 2.1] Tv. | Tr. 2,61 19 22
0.9 ! 0.2 { 0.1 1.1 Tre § Tr. L.k 21 33
a. &: PSD fue to| high prganip mattpr contdnt.
b. 1 Kg to PBepth pf 19 finches;
c. e 0.12| g/ce.]
d. Aweragel of 2 pores
e. re saiple.
Concretions], orgshic ter fragmenks or ofher s;pepial fhrmatipns wefe not
evith in the sapd fraptions. ] '
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' Soil Sype: Menahga loamy sand

Soil No.:

861Minn-80-1

Iocation: BSouthwest quarter of southeast guarter of northeast quarter of See. 25, T135N, R33W, Wadena County,

Mi
Vegetation:

nnesota.
Mainly a poor and uneven stand of jackpine, some bearberry plants and a few clumps of big and little

bluestem.

Parent materi

al: Outwash sand.

Physiographic position: Outwash plain.

Topography :

Undulating; site is on top of a knoll.

Slope: Two percent.
Aspect: Southesst.
Drainage: Excessive.

Ground water:
Permeability:

Deep, over 10 feot.
Very rapid.

Root distribution: Few to 2k inches.
8toniness: None,
Sampled by and date: Klaus Flach, R. H. Rust, L. I. Hesxmon and A. §. Robertson, September 12, 1961.

Horizon and
Lincoln
Iab. Nunber
AQ and A1
15808

A3?
1Fe
Bl
15810

B2
15611

B3
15812

cl
15813

0 to 2 inchea. Black (10¥R 2/1) mixed organic matter and lommy sand; wesk fine crumb structure; loose;
abrupt smooth boundary.

2 to 4 inches. Very dark grayish brown (10YR 3/2), 80 percent, loamy sand with some very dark gray
{J0YR 3/1) and verv thin seams ¢f dark gray (10YR k/1): verv wesk fine and medium sybaneular blocky

structure; loose; clear wavy houndary,

4 to 10 inches. Dark brown (10YR 3/ 3 to 4/3) sand; very weak fine and medium eubsngular blocky struc-
ture; looge; clear wavy boundary.

10 to 19 inches. Dark yellowish brown (1OYR 4/k) sand; very weak fine snd medium subangular blocky
structure; loose; clear wavy boundary.

19 to 24 inches. Brown (1OYR 5/3) to yellowish brown (10YR 5/4) sand; single grain; loose; gradual
wavy boundary.

2h to 48 inchea. Pale brown (10YR 6/3) to light yellowish brown (2.5Y 6/2) sand; single grain; loose.

Note: Soil was examined to 96 inches. Very little change in materia) and it @1d not become calcareous.



SOl SURVEY LABORATORY .Lincoln, Nebr, Auguat . 1963.

SOIL TYPEL . Menshgs o OCATION. Vedena County, Minnesota
loany sand
SOiL. NOS. S61Mon=80-2 ... LADB. NOS... 1581415819
) KLV PARTICLE SIZE DISTRISUTION (inmm.) (percent) AL
SRD
DEPTH YERY VERY
WENES BoRiZONCOICE CONSE DI IS L I L e |y >2
................... 21 i 105 [05025:0250.10: 0.100.05 | 0.05:0.002 : < 0.002 | 0.20.02 a02:a002(<oom)
0-2 { A1 | 2.1 29,4} 3.7 25.6f 1.5 6.1} 3.6i 10,8 3.7] Tx.
2.4 | A37 1 0,9 § 22,0! 35.1} 33.3F 1.5 Yo7 i 2.5 11.7i 3.7} Tr.
4-13: B2 | 0.9 | 21.,1) 36.31 34.5! 1.6 LU0 | L1.6i 11.7] 2.9} Tr.
11-21] B22 | 1.2 | 19.0{ 33.6] 38.61 2.9} 2.1} 2.6! 15.4f 1.3i Tr.
21—28 BB lol 22.6 3"".7 37.0 2.1" 1.0 102 13.3 1.0 TI‘.
B 28-,3‘ Cl 1.1 20.7 36.9 3606 2.6 009 1.2 1302 009 Tre.
8Cla | 6Cla| Orgsnic Matter Bulk Dengity Moisture Retention
pE Ext.| 6Alaj 6Bls 1/10-:1/10~ kpe
Iron| 0.C.! N | C/N| Figld Moigt [ 30 Cm, A,D.i Atm, »{15-Atm
1:1 ag Fe i PlecesSievedSieved
............ %..0... B 1. % | BM! glec | %M, gfccligleei B i %0 %]
5.6 °-2 1062’ 0.0&)’ 20 2.
5.6 | 0.2 ] 0.65|0,027] 2k 1.
5.7 | 0.2 | 0.18]0.009 1.1
E 5.9 0-2 1 0.08 00006 loo
5.9 | 0.2 1 0,040,005 1.2
6.1 | 0.2 0.03 1.1
]

5Ala EXTRACTABLE CATIONS 5Rla Base Sat. Ratios to

cation | GNP GOZb; GHla, OFP2al 6@Pal SBIA 5¢y 5C1 ClaySm
e Co o " No " Sum | on a.nan' on ,
!!H!‘_OAc ‘Cationsﬂﬂ),._ OAxy Exct, |
AP S milliequivalerts per W09, soll ——— = P % [CEC % CEC|Irom| .. _|......
7.2 173.9] 0.6 L8] Tr. I 0. LT 9.4 49 6l 172,01 0.1
4,3 11,771 0,21 341 Tr. | 0.2 545 38 k9 | 1.71 0.l l
2.1 0-8 0.2 l.B Tr. (o B 2.9 38 52 ) :
1.7 1 0,71 0,21 1,8; Tr, } 0,1} 2.8 36 50 | 0.6 0,1
1.2 0.bi 0,1 1.4 Tr. § Tr. 1.9 26 hite]
1.0 °a3 0.2 009 Tr. Ty, loh- 36 50 ]

Conergtions; orgahlc mabter fragments or other spebial formatipns were not
evideht in the sapd fyaptionsi




L9

Soll type: Menahgs loamy sand

Soil No.: 861Minn-80-2 .

Iocation: .25 mile vest and 400 feet south of the northeast corner of Sec. 36, T136N, R33W, Lyons Township, Wadena
County, Minnesota. A trail leads directly into this site from the road along the north line of Sec. 36.

Vegetation: Thick stand of fair jackpine.

Parent material: Outwash sand.

Piysicgraphic position: Outwesh plain.

Topography: Gently undulating.

$lope: One-half of one percent.

Aspect: Eangt.

Drainage: Excessive.

Ground water: Deep, over 10 feet.

Permeability: Very rapid.

Root disbribution: Mumerous in Al horizon; few to 24 inches.

Stoniness: None.

Sempled by and date: Klaus Flach, R. H. Rust, L. I. Harmon, and A. 8. Robertson, September 12, 1961.

HoriZon and

fincoln

Iab. Muamber

Al 0 to 2 inches. Black (10YR 2/1) loamy sand; wesk to moderate fine crumb structure; very friable;
15814 abrupt smooth boundary.

A3? 2 to 4 inches, Very dark grayish byown (10YR 3/2) to dark brown (10YR 3/3) sand; very weak medium
15815 gubangular blocky structure; looge; clear smooth boundary.

B2l L to 11 inches. Brown (JOYR 4/3) to dark yellowish brown (I10YR 4/L) sand; very wesk medium subangular
15816 _ hlagky stmgbues: looges s)ighi cohevenpe: clea

SR =

e Py

. 1.

15817 slight coherence; clear wavy boundary.

32815 21 to 28 inches. Yellowish brown (10YR 5/ to 5/6) sand; single grain; looge; clear wavy boundary.

1

c1 28 to 52 inches. (Sample taken was from 28 to W8-inch zome.) Yellowish brown (10YR 5/4) sand; single
15819 grain; loose.

c2 52 to 65 inches. Brown (10YR 5/3) to pale brown (10YR 6/3) medium sand; single grain; loose.

(¥ot sampled)

3 68 to 70 inches. Dark brown {7.5YR 3/2) loamy sand to sandy loam.

{Bot pampled)

ch 70 inehes plus. Yellowish brown (10YR 5/4) sand with a few medium faint graylsh brown mottles; single

(fot sampled)grain; loose; noncalcareous.
Note: All colors are for molst soil.



SOIL SURVEY LABORATORY
Beltsville, Marylard

LOCATION Croy Wing County, Minnesota soiL TypE_ Nokay sandy loam
LAB NOS. 55327 - 55333 SURVEY NOS, 5UMinn-18-33-(Al - A7)
| 1Blb PARTICLE SIZE DISTRIBUTION _ (in mm.)  (per cent) 3AL |
LABORATORY | DEPTH HORIZON VERY VERY INTERNATIONAL 2A2 | TEXTURAL
COARSE | COARSE | MEDIUM | FINE | FINE ST | cuay
NUMBER INCHES SAND SAND SAND SAND SAND ] L] > CLASS
2:1 | 1.05 |0.5-0.250.25-0.1010.10-0.050.05-0.007 < 0.002 0.2-0.02|p.02:0. 00476 |
55327 [1%-0 Ao S SO I
55328 | o-k 1 a21 [ 1.k ["7.7 T1k.1 29,2 112.5| 26,9 | 8.2| 40.7| 1h.6| Tr.
55329 | 4-8 | poog | 2.6 | 8.4 [1h.67[31.0 [13.6 | 24,3 5.5 ¥2.2| 12,8 & |77
55330 | 8-1h | p3p | k.b [10.6 [16.0 [31.9 [13.9[19.0 | k.2 41.2] 9,17 Ih |
55331 [A4-2L4 | Bl 5.3 [15.h [16.1 [20.,47[79.2] 20.§ |12,7| 8.k 11.3[ 22 | =
_ 55332 [24-38 [ B2 5.8 [15.6 [16.7 [21.0 | 9.4 | 20,9 110,6| 29.2] 11,0/ 26 ’
55333 [38-48 | C 6.2 (16,3 [16.7 [20.87| 9.2 19.3 [11.5]28.7] 9.8] 2k
pH 8Cla ORGANIC MATTER | FREF MOISTURE RETAINED AT*:
ogrﬁ\%% :)';‘I’:E BUK | w10 | 13 | 15
?’c;o carson |wiTRoGeN /Y | Fe.0, DENSITY | ATMOS. | ATMOS.| ATMOS.
l:4 3 1 5 glec 1 % %
55327 5.4 5 AV S RSSO VU RV SRR SN DR |
_{.5.2 | .. .1.0.8] SRR U D W
55329 | 5.2 S 71 N i
55330 7.2 SR (o 1 RS S SR AU I |
. 55331 5.0 T ]196.0 L
55332 5.1 0.0 | | R R o
55333 S5.h Q.06 | R
5A3a EXTRACTABLE &TlONSSBla BASE
CATION ™ Znon [ 602b| 6P2a| 6Q2a] GHla) SATURAL-
EXCHANGE ION
capacTY | Ca Me Na K H 503
{SUM) | milliequivalents per 100g soil (SUM)
55327 I P I R A } S U SR U P B
55328 [10.0 | 2,2 | Q.6 | Pr. | T, | T.2] 28 | . | -
55329 8 [ 0,91 0.3 [ P, [ Tr. | 3.6] 25 - ] .
55330 4,3 | 0.8 105 [Pr | T, [ 3.0] 30
55331 ___%J}_ 3.0 1.9 | 0.1 | 0.1 by 52 _ _
55332 A 32 [ 2,210,101 28] 67
55333 9.4 1 3.713.0[0.2]0.1] 2k 74 . e
L _ S O o U M —
I D N AN G R RN A
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NOKAY SANDY LOAM S54Minn-18-32- (AL - AT)

location: Crow Wing County, Minnesota. 8. E. corner, sec, 15, Th3N R 30W,

Samples Collected by: H, F. Arneman

Profile Described by: H. F. Arneman

Horizon and
Beltsville lah. No.

Ao 13-0 Forest floor.

55327 inch

A2} 0-4 10 YR 4/2 (moist) with a few fine faint 10 YR 5/6

55328 inches mottles, sandy loam, weak fine platy, friable when
moist,

A22g 4-8 10 YR 5/3 (moist) with common fine distinet 7.5 YR 5/8

55329 inches mottles, sandy loam, weak medium sub-angulsr blocky,

friable when moist.

A3g 8-14 7.5 YR 5/4 (moist) with common medium faint 7.5 YR
55330 inches 5/8 mottles, sandy loam, weak sub-angular blocky,
friable when moist,

Bl 1h-24 Mixture of 7.5 YR 5/2 and 7.5 YR 4/k in equal
55331 inches proportions, sandy loam, weak medium sub-angular
blocky, firm when moist,

B2 2438 Mixture of 7.5 YR 5/6 and 7.5 YR 4/4 (moist) with a
55332 inches few medium faint 7.5 6/2-6/8 mottles, sendy clay loam,
wesk medium sub-angnlar blocky, very firm when moist.

C 38-48 7.5 YR 4/4 (moist) contains numerous clay balls of
55333 inches 7.5 YR 6/2 ringed with 5 YR 4/8 - sandy loam to sandy
c¢lay, massive, firm when moist.



SOIL SURVEY LABORATORY

Beltsville, Maryland

LocaTion Crow Wing County, Minnesota

LAB NOS. 55334 ~ 55340

soi. TYyPe_ Nokay sandy loam

SURVEY Nos. _S4Minn-18-32-(B1 - B7)

1Blb PARTICLE SIZE DISTRIBUTION  (In mm.)  (per cent) A%
LABORATORY | DEPTH VERY | VERY | \ T INTERNATIONAL | npo | TEXTURAL
HORIZON | COARSE | CORRSE | MEDIUM | FINE FINE Sy CLAY i
NUMBER INCHES SAND SAND SAND SAND SAND i 11 - CLASS
2-1 105 |0.5-0.25 [0.25-0.1040.10-0.050.05 -0.003 < 0.002 | 0.2.0.02 |0.02-0.002/{< 7 6mm|)
55334 0-3 | Al 1.8 [12,0 [13.5 [17.3]| 6.6 35.81113.0 30.2 | 20.2| Tr. [
_55335 3-9 | 4Aog 2.,k [11.9 [16,2]22.6| 9.5]31.2 | 6.2[35.9 | 15.6] 25
55336 | 9-15 | A31g [ 3,1 [33.1 [i7.h[24.6[10.6] 20.2 [11.0(3h.2 | 8.2] 6
55337 15-22 | A32g 6.2 16,8 [17.2]21.6| 9.6]18.3 [10.3]29,3 8.71 21
55338 | 22-32 [ Bl 6.7 {18.4 [17.7]20.8] 9.2 17.9 | 9.3]|27.3 [ 9,2[ 24
3 | 32-48 | B2 5.1 16,7 |18,2 22.3110,0] 17.5 |10,2(29,0 8.9| 25
53340 48-60 [ ¢ 6.8 118.0 [17.8]21.6] 9,0[17.3 | 9.5]27.7 | 8.6] 25
i 8Cla ORGANIC MATTER FREE MOISTURE RETAINED AT
{RON
H20 ?::(;AB:'I:: NITROGEN| N Fg)::')DE D::SLI:Y A‘::llgs ATI::)S ATIP:OS‘
1:1 23 ) )
4 ) 4 1 ftc % % %
55334 5.3 3.66 L
55335 5.0 0.37
55336 4,8 0.24 - | I
55337 L8 0.18
55338 5ed N 0,14 |
55339 5.6 0.09 - o
55340 5.8 0.06
} 1
5A3a EXTRACTABLE cATIONS 5Rls BASE
CATION 6NZb| 602b| 6F2al 6QPa| GHLa|SATURAJ-
EXCHANGE i ION
CAPACITY ca | me Na K H 5C3
_._._._M ! milliequi per-100g 3ol (SUM) o
55334  [27.k [ 9.5 T 2,4 [0.1 Jo,3 [15.1 |45 i - } :
55335 .2 1.2 0.6 [Tr. [T, 3. |35 R B
55336 5 1.8 [1.4 [0 .~ | 5.2132 1 ,
55337 23 1 1.9 | 1.4 (0,3 [T, [ ko9l _ _ .
" 55338 7.4 2,0 11,700, [P, [ 3.6]51 ~ 7 .
" 55339 8.0 | 2.9 | 2.5[0.2 [Tr. 2,5 [69 o
;'5531;0 6.9 2.8 2.2 [0.2 [Tr. 1.7 |75 _ o




NOKAY SANDY LOAM S54Minn-18-32-(BL - BT)

Location: Crow Wing County, Minnesota. S. E, corner, sec, 32, TUSN, R 30W.

Samples Collected by: H. F, Arneman

Profile Described by: H. F. Arneman

Horizon and
Beltsville Iab. No.

A 0-3 10 YR 2/2 (moist) sandy loam, moderate fine granular,

55334 inches friable when moist.

A2g 3-9 10 YR 43 (moist) with few fine faint 10 YR 5/6

55335 inches mottles, sandy loam, weak fine platy, friable when
moist, :

A3lg 9-15 10 YR 5/3 (moist) with many fine prominent 7.5 YR

55336 inches 5/8 mottles, sandy loam, structureless, friable

when moist,

A32g 15-22 10 YR 5/3 (moist) with many medium prominent 5 YR

55337 inches 4/8 mottles, sandy loam, structureless, friable when
moist,

Bl 22-32 7.5 YR 4/4 (moist) sandy loam, structureless, firm

55338 inches when moist, containing inclusions of 10 YR 5/2 (moist)
sapdy clsy.

B2 32-48 7.5 YR 4/k (moist) sandy loam, weak firm sub-angular

55339 inches blocky, very firm, when moist, with numerous

inclusions of 10 YR 5/2 (moist) sandy clay.

c 48-60 7.5 YR 4/4 (moist) sandy loam, messive, very firm
q‘l-*._?h(! 1DCD ﬁ F n pnind i wmmﬁ‘ w’lnﬂjonn ~nf 10 VO Ci ;




S05-421 U. 5, DEPARTMENT OF AGRICULTURE

10-64 B0IL CONSERVATION SERVICE
SOi __ Mymore fine sand SOIL Nos. S6OMinn=T1-2  |0cATION Shexburne County, Minnesota
SOH. SURVEY LABORATORY _Lincoln, Nebresks LAB. Nos, _13737-13741 February 1965
1Rla Size class and parhcle diameter (mm)
Total Sand St Coarge fragmants %
Dapth Horzin Sand St Clay Vary Coarse | Madium Fine Vary fine int 10 | Int. 00 -2 2-19 | 18-76
n) (2-0.05) | 0.05- (= 0.002) ‘:‘{,’L”l")’ (-0 5 (& 5-0 25){10.25-0 1){(0.1-0.05}/0.05-0 02/ (0 02— |0 2-0.02| 2-01)
0.002) 0 602) | Pet of
Pet of == 2 mm Pt == 76mm
0-6 Al 9..8 [ 5.8 [ 2.4 [ 0.8] 8.2 [3%0.h [I8.3] 4.1 [ 2.7 3.1 [20.9[87.7 Tr.
6-12 | A3z  [|9%.0 | 3.3 | 2.7 | 0.5 | 7.1 (29,5 [52,1 | 4.8 | 1.9 | L.k |23.0 [ 89.2 Tr.
12-28 [ 4 (3.8 2.8 |oh| 7.6(30.3|50.1(5.0/(3.8]¢2,0]/22,3][8.h Tr,
28-36 | c2 o6.0 [ 2.7 |1.3 |05 7.8 [30.7 [52.8 | k.2 | 1.3 | L.h [21.5]90.8 Tr.
36-48 | c3 98.4% | 1,2 | 0.% | 0.2 | k9 (35,0 [55.3 | 3.0 [ 0.3 | 0.9 |17.5|95.k Ty,
6A1a | 6R1a 6Cla Hulk density Water content pH
Depth Oganec | Nitrogen | O/N kpin| 4E2 8C1a
n) carbon as caco,| EXte 1/10- an
Iron Bar [iS-Bar '
as Fe
et Pet Pet. Fot, | #ite #/ec g/ee Pet. Pet, Pet
0-6 0.71 |0.071]| 10 0.L 6,5 (2.0 5.8
6-12 | 0.26 |0.028| ¢ [N L. 1.h 5.9
| 12.28 | 0,19 ]0.019 0.4 3.2 [1.b 6.1
28.36 | 0,10 0.h 2,5 [ 0.6 6,2
36.48 | 0.02 0.3 0.7 6.3
Extractoble besss SHLE 6Hla Cat. Bech. Base saturation
Dapth 6Mb | 602b | 6PPa | 6Q2a| SEle . 503 | 5C1
) Ext. |5A3s | 5Ala Sum
s Mg Na K Sum [Acidttyl Sum hat: ol
Cort: 4. Odc a Y
meq/100 Lo et | pet
0-6 2h [03[0.1]01] 2.9 3.4 6.3 4.6 6 | 63
6-12 1.7 01| Tr. [ 01| 19| 2.2 | b1 | 2.9 e | 66
12-28 1.5 Tr. | Tr. | Tr. [ 1.5 | 2.0 | 3.5 | 2.h 43 |62
1.2 Tr. Tr. Tr, 1.2 1.2 24| 1.8 50 [ 67
%48 | 0.7 |Te. | Be. | Te. | 0.7 1.5 2.2 L1 32 |6k
a, One or more horiszons has relatively low cation exchange
Depth capacity. As catlon exchange capmelity decreases, the
(in) relative error of base saturation Increases, Trace
quantities are omitted from the sum of bases. For very
low CEI' values, this omission contributes significantly
to the relative error of base saturation.
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80il type: Nymore fine sand

Soil Ho.: 560Minn-71-2

Iocation: Bouthwest gquarter of Southemst quarter of Sec. 11, T35N, RE29W, Sherbwrne County, Mizmesota; 2950 feet north
and 350 feet east of the southwest cormer of the southeast quarter of the section; photo Fo. BIL-5-31.

Vegelation: Deciduous trees, mainly red and Burr oaks; sirubs chiefly hazelnut and chokecherry; a variety of

native grasses and forbs.

Farent materisl: Outwash sands, Grantsburg sublobe of Mankato.

Physiographic position: Outwash plain.

Topography: Nearly level to undulating.

@lope: 1 percent.

Drainage: Excessive.

Ground water: Deep.

Permeability: Rapid.

Moisture: Iny.

Stoniness: None.

Root distribution: Common to 28 inches.

Sampled by and date; J. S. Allen, E. D. Rivers, R. H. Rust, R.3. Farnham, M. F. Grimes and A, 5. Robertgom,

August b, 1960.

Horizon and

Lincoln

1ab. Mumber

A 0 to 6 inches. Very daxk gray (10YR 3/1) fine sand, dark gray (10YR 4/1) vhen dry; single grain; loose

13737 when moist but with very slight coherence; medium acld; clear mmooth boundary.

A3t 6 to 12 inches. Rlotched very dark grayish brown (10YR 3/2), 80 percent, and dark grayish hrowm (1O0TR

13738 4/2) to brown (10YR 4/3), 20 percent, fine sand, dark grayish brown to grayish brown (10YR h/2 to 5/2)
when dry; single grain; loose when moist but with very slight coherence; medium acid; gradval wavy
boundary.

c1 12 to 28 inches. Rlotched dark brown (10YR 3/3), 70 percent, and dark brown to twown (10TR B/3), 30

13739 percent, fine sand, grayish brown to brown (10YR 5/2 to %/3) when dry; single grain; loome when molst
but with very slight coherence; medium acid; gradual wavy houndary.

o2 258 to 36 inches. Dark grayish brown (10YR 4/2) to brown (10YR 4/3) fine sand; single grain; loome when

13740 moist but with very slight coherence; plightly acid; gradual wavy boundary.

c3 N 36 to 48 inches. Brown (10YR 5/3) fine sand; single grain; loose when moist; neutral.

13741

wra A1 AaTAawn nve Pan matad andla amlasa Aabhaver o wadaod Bremn henmdAn _~d amnsno ssed ssd Ples svecses] s

I
o e
e
I — e ———————————————————————————————————————————————————————————————————————
encountered at depths of 90 inches.




SC5-421 U. & DEPARTMENT OF AGRICULTURE
10-64 S01L CONSERVATION SERVICE

SOIL _lymove fine eand SOIL Nos. S6QMinn-71-3  |0CATION —Sherburne County, Minnegota,
S01L SURVEY LABORATORY __Lincoln, Nebraska LAB. Nos, _13742+137h7 Pebruary 1965
Size class and partigle drameter (mm) 3"[_\1 |
Total Sand St Coarse fragmants 2AD)
Depth Honzon sand Silt Clay Very Coarsa | Medwm Fing Very fine Int T | int II -1 2-19 | 19-78
(in) @005 005 |(«0.002 c(‘;'_'f; (1-0 5) [0 5-0 25)40 26-0 1))(0 1-0 05)|0.05-0 02| (0 02— [0.2-0.02)| (2-0.1)
0.002) 0 002y | Potof
Pet of == 2 mm Prt ~= 76mm
0.5 |A1 90.6 | 6,1 | 3.3| 0.8]10.6|20.7|5L.8| 6.7| 1.5| k6| 3.9| 83.9 Tr,
5.9 |A3% 91.2 | 5.3| 3.5| 0.8| 8.0|19.,0(55.6( 7.8 2.4 2.9 37.6| 83.k Tr.
9-20 |B? 91.0| 5.8 3.2).0,6] 7.9/18.8(55.1( 9.0( 31| 2.7]29.6] 82.0 T,
20-33 |B* 92.8| 44| 28] 0.5 7.0|18.7|58.5| 8.1 2.3 2.1 38.9]| 8h.7 Tr.
33.45 |C1 96,8 | 1.8 14| o.7]1k1| 23|52, 6.5] 1.2] 0.6] 33.0| 90.3 Tr.
4555 (e 98.7| 0.6 0.7]| 6,4 [13.3(51.8|3.1( 3.1| 01| 0.,5| 6.8| 97.6] . Tr.
6Ala 6Fla 601s, Bulk densit; Water content - H |
Depth Organic | Nitrogen | C/N arb 4Bla | kB2 8C1a
{n.} carbon as CaCl, Ext, 1/10' 18]
Iron Bar [15-Ban
ag Fe|
et Pct Pet. Pet,| e glec g/cc Pet Pct, Pt
O=5 0,75 p.OO| 11 0.5 7.5 | 2.k 5.8
5-9 0.h0  D.OLL 9 0.5 5.9 | 2.0 6.1
9-20 | 0,26 p,o29| 9 0.h 6.8 [1,9 6.4
20-33 | 0.1k p.o17 0.5 .2 | 1.2 6.5
3345 | 0.04 0.b 3.8 | 0.8 6.8
4g55 [ Tr. 0.3 1,k | 0.2 7.1
hazes SB1E EHle Cat. Exch. T Base saturation
6NZb | 602b|6P2a |6Q2a | 5Bial . | 5C3 | 5CL
st Ext. |5A3a |5Ala Sum
tin.) ca Mg | N K Sum Petdity  Sum s Ok
Jatdon OAc: a a
meq/100 Pet Pct.
0-5 3.3 |0k |Tr. 0.1 | 3.8 | 3.0 | 6.8 | 5.0 56 | 716
5-9 2.9 | 0.2 | Tr. Tr. 2.1 [ 2.5 | 5.6 | 3.9 55 T0
9-20 2,5 |02 [T, |Tr. |27 [21.7 [B.4 | 3.3 61 82
20-33 1.7 (0.3 |[Tr. |03 [2.0 [1.7 3.8 2.6 53 81
33=45 1,3 0,2 |Tr. |Tr. (1.5 [0.7 | 2.2 | 1.6 68 ol
L5_55 0.8 | Tr. Tr. Tr, 0.8 0.2 [1.0 |1.0 80 80
a, One or more horizons hag relatively low cation exchange
Depth capacity. As cation exchange capacity decreages, the
{in}) relative error of base saturation increases. Trace
gquantities are omitted from the sum of bases. For very
low CEC values, this omlssion contributes significantly
t0 the relative error of base saturation.
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Soil type: Nymore fine sand

Soil No.: S60Minn-71-3

Incation: 1450 feet north and 250 feet east of the southwest corner of northwest quarter of southwest quarter of
Sec. 15, T35N, RegW, Sherburge County, Minnesota,

Vegetation: Decidupus trees, mainly scattered oaks; shrubs, meinly hezelnut and chokecherry; bluegrass. Thils zite

waz in' a closely grazed pasture.

Parent material: Outwash sands, Grantsburg sublobe of Mankato.

Physiographic position: Outwash plain.

Topography: Nearly level to undulating.

Slope: 1 percent,

Drainage: Excessively drained.

Ground water: Deep.

Permeability: Rapid.

Moisture: Dry.

Stoniness: Nene.

Sompled by and date: J. 8. Allen, E. D. Rivers, R. H. Rust, R. 5. Farnham, A. 8. Robertson, and M. F. Grimes,

Avgust 4, 1960,
Borizon and
Lincoln
Iab. Number
AL 0 to 5 inches. Black (10YR 2/1) to very dark gray (10YR 3/1) fine sand, dark gray (1OYR 4/1) vhen dry;
13742 aingle grain; loose when molat; neutral; gradual wavy boundary.
A3f 5 to 9 inches. Very dark gray (10YR 3/1) to very dark brown (10YR 2/2) fine sand, dark graylsh brown
13743 (10YR k/2) when dry; single grain; loose vhen moist bub with slight coherence; neutral; gradual wavy
boundary.
B? 9 to 20 inches. Dark brown (10YR 3/3) fine sand, dork grayish brown (10YR 4/2) when dry; single grain;
13744 loose when moist but with very slight coherence; neutral; diffuse wavy boundary.
B2 20 to 33 inches. Blotchy dark brown (10YR 3/3) and dark brown to brown (10YR 4/3) sand, grayish
13745 brovn to brown (10YR 5/2 to 5/3) when dry; single grain; loose when moist but with very slight coherence;
neutral; diffuse wavy boundary.
a1 33 to 45 inches. Iark yellowish brown (10YR 4/4) pand, brown (10YR 5/3) when dry; single grain; loose
13746 vhen moist; mildly alkaline; diffuse wavy boundary.
] 45 to 55 inches. Brown (10YR 5/3) sand, pale brown (JOYR 6/3) when dry; single grain; loose vhen
137h7 moist; effervesces strongly with acid,

Note: All colors are for moist solls unless otherwise noted.
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Boil type: Swatara fine sand

Soil No.: 861Minn-69-1

Iocation; Northeast quarter of the southweast quarter of Sec. 23, TS7N, RL7W, St. Iouis County, Mimnesota, .4 mile
east of T junction of county road 95 and county road 536; then 700 feet north of county road 95 along
logeling trail where the trall forks. The site is 90 feet gouthwest of the fork in trail.

Vegetation: Iargely red pine with a few balsam, birch and jackpine.

Parent material: Noncalearecus fine sand; may have been reworked by wind.

Phyelographic position: Outwash plain. Bite was on low ridge.

Topography: Undulating.

Slope; Three percent.

Aspect: -Northeast.

Drainage: Well drained.

Ground water: Deep, over 10 feet.

Permeability: Rapid.

Foot digtribution: Common to 20 inches; a few to b feet.

Stonlness: None.

Sampled by and date: Klaus Flach, R. H. Rest, L. I. Hammon, and A. S. Fobertson, September 14, 1961.

Borizon and

Lincoln

1ab. Number

ADO and A0 1 to O inch. Pine needles, twigs, etcetera.

(Not sampled)

Al 0 to 1 inch, Black (10YR 2/1) loamy fine sand, very high in organic matter; weak very fine crumb

15835 gtructure; friable; clean sand grains throughout horizon; abrupt wavy boundary.

A2 1to 2% jnches, Light gray (10YR 5/1) fine sand; single grain; loose; abrupt wavy boundary.

15836 :

BPlhir 2% to 6 inches. Dark reddish browvn (5YR 3/4) tending to dark brown (7.5YR 3/4) loamy fine sand; very
15837 weak mediwn and cosrse subangular blocky structure; loose; clesr wavy houndary.

Re2ir 6 to 10 inches. IDark yellowish brown {10YR 4/L4) to dark browm (7.5YR 4/k) fine sand; very weak medium
15838 and coarse subangular blocky structure; loose; clear wavy boundary.

B23ir 10 to 14 inches. Yellowish brown (10YR 5/6) fine sand; very wveak very coarse subangular blocky struc-
15839 ture; loose; clear wavy boundary.

cl 14 to 20 inchea. Iight yellowish brown (10YR 6/h) fine sand; single grain; loogse; gradual wavy boundary
16840

ce 20 to 48 inches plus. Pale brown (10YR &/3) fine sand; single grain; loose.

15841

Note: Very good stand of red pine 40 to 50 feet in height. Ground cover is sweet fern, bearberry, lichen, and
same bracken.
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8oil type: Swatara fine sand

8oil No.: 861Minn-69.2

Iocation; Northeast guarter of northwest quarter of Sec. 1, TS6N, ReOW, St. Iouis County, Minnesota, along south
side of county road 16; .6 mile west of inbtersection of county roads5 and 16 and then 100 feet gouth of
center line of road. Site is 90 feet east and 80 feet gouth of power line pole 1285 locsted along south
side of county road 16.

Vegetation: Mainly jackpine and a few balsams; very good stand of jJackpine LO feet high. Understory of amall

agpen; slso considerable bracken.

Parent material: Noncaleareous sand.

Riysiographic position: Outwash or lake plain,

Topography: Undulating.

Slope: Three percent.

Aspect: Boutheast.

Drainage: Well dralned.

Ground water: Deep, over 10 feat.

Permeability: FRapid.

Root digtribution: Common in upper 20 inches; few to L feet.

Stoniness: None.

Sampled by and date: Klsus Flach, R. H. Rust, L. I, Harwon and A. S. Robertson, September 14, 1961,

Horizon and
Lincoln
1ab. Number

ACO and A0 1 to O inch. Pine needles, twigs, lichen and mycellum present. Abrupt amooth boundary.

AL 0 to 1/2 inch. Very dark gray (10YR 3/1) fine sand high in organic matter; weak fine crumb structure;
15842 abrupt smooth boundary.

a2 1/2 to 2 inches. Dark gray (10YR 4/1) to gray (1OYR 5/1) fine sand; single grain; loose; sbrupt wavy
15843 boundazry.

B2lhir 2 to 6 inches. Dark brown (7.5YR 4/4 to 3/4) fine sand; very weak medium subangular blocky structure;

!Rﬁ)ﬂ.& 1Pnﬂn- f"lnn,?‘ RV Anyy.

|

?mb;-gm=

l¥

15845 very weak mediuwm snd coarse subangular blocky structure; loose; clear wavy boundary.

B23 12 to 15 inches., Yellowish brown (10YR 5/6) fine sand; very weak coarse subangular blocky struecture;
15846 looge; clear wavy boundary.

(30 15 to 22 inches. Yellowish brown (10YR 5/4) fine sand; very weak coarse and medium subangular blocky
15847 structure; loose; gradual wavy boundary.

c2 22 to 30 inches. Yellowish browm (10YR 5/4) to light yellowish brown (10YR &/L4) fine sand; single
15548 grain; slightly coherent; gradual wavy boundary.

c3 30 to bl inches. Yellowish brown (10YR 5/4) to light yellowish brown (10YR 6/4) fine and mediwm sand
Not sampled with many dark-colored sand grains; single graln; loose; clear smooth boundary.

[ b4 to 50 inches. Iight yellowish brown (10YIR 6/4) stratified fine and medium sand with a few 1/8-inch
Not sampled bands of yellowish brown; many dark-colored sand grains; single grain; loose.
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S0il type: 8ynnes silty ¢lay loam

Boil No.: S51Minn-75-1 )
Iocation: 750 feet west and 639 feet south of the northeast cornmer of Sec. 8, T123N, RM3W, Stevens County, Minnesota.
Vegetation: Ilegume-grass mixture.

Parent material: Silty clay till.
Fhyeiographic position: Ground moraine.
Topography: Gently undulating.

Slope: One percent.

Aspact; Bast.

Irainage: Scmewhat poor.

Ground, water: Deep.

Permenbility: Blow.

e B o (Ratt a0 Ton 10 ety ] HEG POl e ———————————————————
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Herizon and
Lincoln
Iab. Number

A 0 to 6 inches. Black (10YR 2/1) heavy silty clay loam; strong very fine granular structure; friable;
15796 abrupt smooth boundary. .

A2

5 " .
- = . 1‘
¥
A3 10 to 20 inches. Black (10YR 2/1) to very dark gray (10YR 3/1) silty clay with streaks of black (N 2/
15798 to 10YR 2/1) and dark grayish brown (2.5Y 4/2); strong medium prismatic structure which breaks to
strong very fine and fine subangular blocks; friable; slight effervescence; clear wavy boundary.
AC 20 to 32 inches., Olive ?rq §5Y h/2 to 5% 5/2! s8ilty clay; moderate fine and very fine subanqg
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c1 32 to 42 inches. Olive gray (5Y 5/2 to 4/2) silty clay with a few fine faint yellowish brown mottles;
15800 mnodarate very fine and fine subangular blocky structure; friable to fimm; slight effervescence; common

weak slickensides; gradual smooth boundary.

o] 42 to 60 inches. Mottled dark graylsh brown (2.57 4/2), olive gray (5Y 4/2), dark olive gray (5Y
15801 3/2) and olive (5Y 4/h) light silty clay; moderate very fine subangular blocky structure; fim to
friable; common weak slickensides.

Note: HSlickensides moderate, many in A12, Al3 and AC. More strongly expressed in gray rather than dark-ecolored
material in AC. Tongues of dark color to depths of 32 inches. The major anes are about 1 foot apart. Few fine
tubular pores in C2., Fewer pores in AC horizon where slickensides are more prominent. thinler ped surfaces are
formed by slickensides throughout all the profile. At north end of pit there was not the mixing of colors and
there vas no effervescence to a depth of 30 inches. All colors moist.
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Soil type: Synnes silbty clay loam

Soil No.: S6IMinn-75-2

Iocation: 270 feet east and 1050 feet south of northwest quarter corner of Sec. 1, TL26N, Ri2W, Stevens County,
Minnegota.

Vegetation: Alfalfa.

Parent material:; 8ilty clay to clay till (calcareous).

Fhysiographic positlon: Moraine.

Topography: Gently rolling.

Slope; Three percent.

Aspect: Bast.

Irainege: Somewhat poor)

Ground water: Deep.

Permeability: Slow.

Sampled by and date: Klaus Flach, R. H. Rust, L. I. Harmon, and R. lewis, September 11, 1961.

Horizon and

Lincoln

Iab. Number

Ap 0 to 7 inches. Black (10YR 2/1 to N 2/) silty clay loam; strong very fine granular structure; sbrupt

15802 smooth boundary.

AL2 7 to 11 inchea. Very dark gray (10YR 3/1) and black (10YR 2/1 and N 2/) silty clay; moderate medium

15803 prismatic structure breaking to moderate strong very fine and fine subangular blocks; gradual smooth
boundary. *

A3 11 to 17 inches. Very dark gray (10YIR 3/1) siltyclay loam with streaks of black (N 2/), dark grayish

1580k brown (2.5Y 4/2) and very dark gray (10¥YR 3/1) in the lower part; strong fine, medium, and coarse pris-

matic structure breaking to moderate fine and very fine subangular blocks; clear irregular boundary.

AC 17 to 32 inches. Derk grayish brown (2.5Y 4/2) to grayish brown (2.5Y 5/2) silty clay; orushed color
15805 is dark grayish brown (2.5Y 4/2) to light olive brown (2.5Y 5/4); moderate medium prismatic structure
bresking to moderate medium andfine subangular blocks; hard; strong effervescence; gradual vavy boundary.

(o1l 32 to 43 inches. IDmrk grayish brown (2.5Y 4/2) to olive brown (2.5Y 4/4) silty clay with a few fine

15806 prominent reddish brown mottles; crushed color is dark grayish brown (2.5Y 4/2) to light olive brown
(2.5Y 5/14); moderate medium, to fine, and very fine subangular blocky structure; hard; strong effer-
vescence; gradual smooth boundary.

c2 43 to 54 inches plus. Olive gray (5Y 5/2) silty clay; dark grayish brown (2.5Y 4/2) to olive brown
15807 (2.5Y L/b4) when crushed with a few fine faint dark gray to gray and a few fine distinct olive mottles;
moderate medium, fine, and very fine subangular blocky structure; hard; strong effervescence.

Note: All colors moist. Consistonce under molst conditions was not determined. Estimated moist conslstence as
followa: Ap, firm; Al2, AL3, frisble to firm; AC, C1, C2, firm.
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Soil type: Webater silty clay loam
8oil Ho.: 854Minn-81-113A-1 to 113A-6
Incation: Cornfield in SE SEY/h, Section 25, T105N, Re4W, Waseca County, Minnesota,

The soil is clasgified as o Humic Gley. Parent materisl is calcareous clay loam till of a ground soraine of Manlozto
age. HNative vegetation tall grasses and marsh grasses; sample was obtained from very shallow depresgion in nearly
level upland, ope of the soil sbout O percent; drainage poor, ground water approximately b feet; soil was moist
at time of examination; stone free, There is no apparent erosion and the soil permeability is rated as wodevnte.

Described by: A. H. Paschall.

Borizon and
Peltaville
Iab. Rumber

i e—t T Anches. Rlack {10YR 2/1 moist) siltyv clav loam: wenk verv fine cranular strxdare: alistdlv |

= = — 7‘

5599 sticky when wet and firm vhen moist.

A2 T to 13 inches. Black (10YR 2/1 moist) silty c¢lay loam; weak very fine angular blocky structure;
. 5100 _ __ fiym when moigt and slightlv stickv wvhen wet: orsdual wavy houndarv into B21.

B2l 13 to 18 inches. Very dark gray (10YR 3/1 moist) silty clay loam which bresks out into messive clnds
55101 and then breaks into weak very fine angular blocky structure; friable when moist; effervesces slightly
wvith acid; gradual and wavy boundary into B22,
B2 18 to 2 inches. Dark gray (5Y 4/1 moist) silty ¢lay loam; weak very fine angular blocky structure;
55102 firm vhen molgt and sticky whem wet; effervesces slightly with acid., 'This layer bhas mony wrm holest
£illed with very dark gray (10YR 3/1 moist) material; clear irregular boundary tonguing imto Clg.
g 24 to 3B inches. lLight olive gray to pale yellow (5Y 6/2, 7/3 moist) vith few mediom distinct s
55103 yellowish brown (10YR 5/8 moist) mottles, silty clay loam; massive structure; friable vhen moist;

effervesces strongly with acid.

cog 3B to 48 inches. Light olive gray to pale yellow (5Y 6/2, 7/3 moist) with wany fine distinct brownish
5510k 110w (10YR 6/8 moist) mottles, few white (5Y 8/2 moist) lime concretions, clay lomm; masxive structure;
ble vhen moist.
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B0il type: Webater silty clay loam
Soil No.: 85hMim-81-113B-1 to 11.3B-8
Iocation: Cornfield in NW NW1/L, Section 19, TIOSN, Re3W, Waseca County, Minnesota.

The soil is classified ss a Hmic Gley, 'The semple was obtained in a shallow depression in nearly level upland
ground moraine of Mankato age. The till is a calcarsous clay loam; native vegetation tall grasses and marsh grasses.
Iralnage poor; ground water spproximately 4 feet. There iz no apparent erosion; permeability is rated as moderate.

Degeribed by: A. H. Paschall,

Hordizon and

Baltsville

Iab., Number

an Q to Tudrcbes-. Rlack (10YB.2/1 modgk) siliv olav Inam: breaka out {nho weak clods which then crush ______________

E

55105 readlily into weak very fine angular blocky structure; plastic vhen wet.

Al2 7 to 13 inches. Black (I0OYR 3/1 moist) silty clay loam. This layer has been compacted by cultivation

55106 and go is masgive in structure; sticky whem wet; clear smooth boundary into B2l.

B2) 13 to 17 inches, Very dark gray (1OYR 3/1 moist) 2ilty elay loam; weak very fine angular blocky struc-

55107 ture; frisble vhen moist and slightly sticky when vet; grades with a smooth boundary into BR2.

B2D 17 to 23 inches. Intk gray (5Y 4/1 moist) with some mixing of olive gray (5Y 5/2 moist) silty clay loam;

55108 initial breakage is into large massive clods vhich then break into weak very fine angular blocky strua«
ture; friable when moist; material tongues down into the next horizon,

1 23 to 26 inches. Olive gray to olive (5Y 5/2, 5/3 moiet) clay Yoam; initial breakage is maesive clods;

55109 these then break to weak very fine angular blocky structure; friable when molst and sticky when wet;
layer is full of worm holes which are filled with very dark gray material (10YR 3/1) moist,

2 26 to 33 inches, Oldive (5Y 5/3 moist) clay loam; initial breakage is into massive c¢lods which then

55110 break into weak very fine angular blocky structure; frigble when moiet and sticky when wet; effervesces
strongly with acld.

c3 33 to 46 inches. OMve (5Y 5/3 moist) clay loam; masaive; friable when moist and slightly sticky when

55111 wet; few ahale fragments in layer,

o 46 inches plus. Gray to olive (5Y 5/1, 5/3 moist) with many medium distinct yellowish brown (10YR 5/8

55112 noist) mottles, clay losm; friable; sample was obtained with an auger, hence no structure determinations.
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Soil type: Webster silty clay loam

Soll No.: S54Minn~81-1130A-1 to 113HA-7

Iocation; Approximately 300 yards southeagt of the NW corner of SEL/h, Section 27, T108N, RekW, Waseca County,
Minnegota.

Ssmple taken from under bluegrass in the center of an open triangle marked by three large cak trees, The vegeta-
tion surrounding the area consisted largely of oak, elm, and popple. The aren has been grazed. The goil is &
Humic Gley. Parent material is a clay loam £ill on a ground moraine of Mankato age. The sample came from a very
ghallovw depression from & large, nearly level, upland area. Drainage is poor; soll moist at time of examination.
It 1s stone free. Slope of the land less than 1 percent; no apparent erosion; ground water deep. The permeability
of the soil is slow to moderate. Roots penetrate into the ¢ horlzom.

Dascribed by: A. H. Paschall.

Hordizon and
Beltsville
Iab. Number

All 0 to 7 inches. Black (10YR 2/1 moist) light ailty clay loam; weak to moderate very fine subangular
5585 blocky: consigtency frisble when moist and slightly sticky when wet; grades with a gradual and wavy
boundary into the A2.

A2 7 to 15 inches. Black (5Y 2/1 moist) silty clay loam; moderate fine angular blockystructure; slightly
5586 plastic vhen vet; grades with a smooth boundary into the A3.

Rolg 15 to 20 inches. Very dark gray (5Y 3/1 moist) silty clay loam with moderate fine and medium angular

5587 blocky structure; plastic when wet. The aggregates have shiny black coatings of material from above
and in a few places have spots that are dark gray (5Y 4/1 moist) in color. There is a noticesble
quantity of coarse sand or fine gravel present in this layer; grades with a smooth boundary into B2g.

B2y 20 to 26 inches. Mottled light olive gray, olive gray and dark graylish brown (5Y 6/2, 5Y 5/2, 2.5Y b/2

5588 moigt) silty clay loam; moderate very fine angular blocky structure; slightly plastic when wet; gradual
smooth boundary into the Clg.

Clg 26 to 32 inches. A pale yellow (5Y 7/ 3 moist) e¢lay loam with common small faint mottlings of olive

5589 yellow (5Y 6/8 moist); massive structure; friable when moist. Root channels in this layer are lined

with dark gray (5Y h/1 moist) material from above; a few white (5Y 8/2 moiet) lime segregations present
in the layer; gradual smooth boundary into C2g.

t2g 32 to 37 inches. Pale yellow (5Y 7/3 moist) clay loam with common fine to medium faint olive yellow
5590 (5Y 6/8 moist) mottlings; few lime segregations of pale yellow (5Y 8/3 moist); massive structure;
friable when moist; grades with a smooth boundary into C3g. i

C3g 37 to 48 inchea. Pale yellow (SY 7/3 moist) elay loam with many medium faint olive yellow (5Y 6/8
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Soil type: Webster silty clay loam
Boll No.: gs4Minn-831-113HB-1 to 113HB-7
Iocation: An opening in woodland area about 100 yards east of the guarter line and sbout 50 feet north of road in
SE SE1/4, Section 2, TI10TN, RelW, Waseca County, Minnesota.

The 20il is a Humie Gley. Farent material is a clay loam or silty c¢lay loam t11l on a nearly level ground moraine
of Mankato age. The soll was sampled on a slight rise near a shallow depreseion; slope less than 1 percent;
drainage poor; soil molst and stone free. Ground water vas at approximately h% feet; no apparent erosion, FPermes-
bility of the soil slow to moderate. HNative vegetation primarily elm with some osk and an occasional wild cherry
tree. *

Dascribed by: A. H. Paschall.

Horizon and

Beltaville

Isb. Mumber

A1l 0 to 8 inches, Black (10YR 2/1 moist) silty clay loam; weak very fine subapgulsr blocky structure;
5592 friable vhen moist and slightly plastic when wet; gradual wavy boundary to Al2,

A2 8 to 12 inches. Black (5Y 2/1 molst) silty clay loam; weak to moderste very fine anguwlar blocky

5593 atructure; friable when molist and plastic when wet; gradual wavy boundary to E2L.

:=al 12 to 17 inches., Very dark gray (5Y 3/1 moist) heavy silty clay loam; moderate very fine angular blocky
5594 structure; plagtic when wet; gradual wavy boundary into Be2,

h==r-] 17 to 23 inches. Very dark gray (5Y 3/1 moist) with a few coarse faint pale olive (5Y 6/3 moist)

5595 mottlings, heavy ailt loam; moderate very fine angular blocky structure; plastic when wet; grades with

wavy boundary into Big.

Big 23 to 31 inches. Olive (5Y 5/3 molst) with a few fine faint mottlings of olive yellow (5Y 6/8 moiet)
5596 silty clay loam; in place the soil appears massive bubt breaks readlly into weak very fine angular
blocks; plastic when wet; gradual wavy boundary into Clg.

Clg 31 to 42 inches. Pale yellow to light olive gray (5Y 7/3, 6/2 moist) with a few fine faint mottlings

5597 of olive yellow (5Y 6/8 moist), silty elay loam, The upper 3 inches of this layer will effervesce
s1ightly with acid but doee not show lime segregations; lower part shows a few small white segregations
(5Y 8/2 moiet); massive structure; friable vhen moist and slightly plastic when wet; effervesces
slightly with acid.

o= 42 to 52 inches. Pale yellow (5Y 7/3 moist) with many medium distinet yeliowish brown (1OYR 5/6 moist)
5508 mottlings, silty clay loam; massive structure; frisble vhen moist and effervesces strongly with acid.



SOIL SURVEY LABORATORY ... Lincoln,. Nebra My 1959

SOil. TYPE__Wildwood LOCATION .. _Xoochiching. County,. Minnesota..
silty clay

SOIL NOS. .558Minn-36-1-(1-6) AR, NOS. . 9101-9106

B PERTICLE SiZE DISTRIBUTION (inmm) (por cem) 3AL . ‘
: ! 245
DEPTH VERY i - b owery | TEXTURAL
INCHES HORIZ 0N ™ (aro [ "Shib™] EAND | sawb | sut | cLav 2 | CHAS
................... 21 n03_ 0502570260100 0.10.0.08 |005.0002{ <0002 020.02'0020000K10mm )
0-5 { Al k0.1 k0.1 {0.1ai{0.p! 1.7 a 58.% | 39.4;22.5i37.9} = plcl/si¢
5-G iClg i0.1a:0.2ai{0,da{0.1bi 0.9b ! 53.0 [U45.6{18.9135.1; - Bic
9-15iC2g X0,1 :0.la{0.laiQ.ub!{ 1.5b ; 3L.5 {66.b} 5.9:27.ki - &
15-23 | C3g(4)0.2¢c i O.4c i O.7e ! 6, 25.3¢c ; 341 {32.5i51.6i12.9{%r, il
23-31: Chg ; O.lc ; O.he | 0.5¢  1.9¢ {12.6c ; 35.5 (49.0!27.4i22.1iTr, b
1-40i ¢ O0.l¢ {0.2¢}0.2¢ 0.3 ! 0.5¢ ; 20.3 {78.5! 1.0:20.0i%Tr, bk
S P U ORGANIC MATTER | 6Cla ELEGTRIC gmyn " MOISTURE TENSIONS
8Cla 6Ala | 6Rla Free | coNbic- L2
CRGENIC NITRO- Iron ;| teiies | oo ..‘f."/’i"a%';‘ e 13 15
1:5 10 [CARGON: GEM /N TFe. 3 MILLIMHOS!  olew SCIL ! ATMOS, [ ATMOS, ! ATMDS,
L3, S SN DRI SN T U, U SRRV DU SO S S LI N DIV S IV DN, S
6.5 5.33 D471 11.3 0.5 <1 20.3
6.4 0.53 0,047 {11 0.7 17.2
6.6 0.45 0.031 | 14 0.8 <l 22.6
7.9 0.17 0.016 0.4 7 11.8
7.9 0.22 0.022 0.8 7 17.1
7.7 0.‘-!-0 006 3 2507
T CRia | EXTRACTASLE CATIONS bBim | BASE 5C3 ] 5Bla | 5A3a | 8D3
| caron [BRED 6000 Glal 605 60a 1 K" | mene [aw lam |1 turmel
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Soll type: Wildwood silty clay

801l No.:
Incation:

Vegetation:

556Minn-36-1-(1-6)

Northwest quarter of southwest guarter of southwest quarter of Sec., 9, T69N, RASW, Koochiching County,
Minnesota; samples collected in wooded area adjacent to a cultivated field.

Mainly aspen with some Balm of Gilead.

Parent material: Iacustrine clays in 0ld Glacial Iuke Agassiz.

Topograrhy

Nearly level.

Slope: 1ess than 1 percent.

Dralnage:
Permeability:
Ground water:
Stoniness:

Foor.

Slow.
Below sampling depth.

None.

Root distribution: Plentiful 4o 9 inches, few below.
Collected by: A. H. Paschall, M. Beilley, and J. K. Ableiter.

Horizon and
Lincoln
Iab. Number

Ao
Al
9101

Clg
9102

c2g
9103

¢3g(u)
9104

g
9105

c
9106
Note:

1 to 0 inch. Black (JOYR 2/1) mat of peaty organic material; some finely divided.

0 to 5 inches., Black (10YR 2/1) silty clay; moderate very fine subangular and angular blocky
structure; friable when moist, plastic when wet; structural aggregates are larger with depth; roots
plentiful; pH 6.5; clear wavy boundary, 3 to 7 inches thick.

5 to 9 inches. Olive gray (5Y 5/2) clay; moderate very fine subangular blocky; plastic when wet; many
small faint mottles of dark yellowish brown (JOYR 4/L) and olive (5Y 5/4); roots plentiful; pH 6.5;
elear wavy boundary, 1 to 5 inches thick. .

9 to 15 inches. Oray (5Y 5/1) clay; moderate very fine angular blocks; plastic when wet; few medium
faint mottles of dark gray (10YR 4/1) and dark grayish brown (10YR k/2); few roots; pH 7.0; abrupt
amooth boundary. ’

15 to 23 inches. Gray (5Y 5/1) to olive gray (5Y 5/2) silty clay loam; massive; friable when moist;
many small distinet mottles of dark brown; conteins a few pebbles; pH 7.5; clear smooth boundary.

23 to 31 inches. Dark gray (5Y 4/1) clay; weak fine angular blocky structure; fim when moist, plastic
when wet; at intervals contains apots and splotches of strong brown color (7.5YR 5/6); also shows
finer materials along root channels; pH over T; gredual smooth boundary.

31 to 40 inches. Dark gray (5Y 4/1) clay; massive; firm when molst; plastic when wet; has dark reddish
brown (5¥R 3/4) streaks along roots; calcareous.

All colors are for molst soils unleas otherwise noted. The 5 to 9-inch layer has some dark gray (5Y 4/1)

and very dark gray (5Y 3/1) stalns (or flows of clay or organic matter) on aggregate faces. The 15 to 23-inch
layer is discontinuous, playing out in relatively short distances (10 to 20 feet). The 31-to kO-inch layer containg
many calcareous concretions.
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U. & DEFARTMENT OF AGRICULTURE
S0IL CONSERVATION SERVIGE

LAB. Nos. _13732-13736

SOIL Nos, _S60Minn-T1-1 |qgeamion _Sherburne County, Minnesota =~

February 1965

SOIL SURVEY LABORATORY __Lincoln, Nebraska

1BlA _ Size class and particla diametsr (mm) 3_A_1 |
Tatal Sand it Coarse fragments PAD
Dapth Honzon Sand Silt Clay Very Coarse | Medium | Fine Very fine | et m| mt.O =2 2-19 | 19-76
{in) @005 (© 05— |1« 0.002f BI | 009 [0 5-0 25)10.25-0.1(0.1-0.05)(0.05-0.07 0.02- _ [10-2-0.02) (20 1)
0 002) 0002) | Pt of
Pet, of = 2 mm Pet, - 7&mm
-2 [M 92,5 4.1 [3.% |0.8 [ 8.5 [23,9 [50.5 | 8.8 [2.3 [ 1.8 [33.% [83.7 -
2.6 | A2e oh,b| 3,3 |2.3 |0.7 | 8.6 |22,6 [52.4 |10.1 | 1.7 | 1.6 |35.1 |B4.3 Tr.
6-.18 [c1 96.2|2.h |1,k [0.7 | 8.7 |23.6 [53.4 (9.8 [1.2 | 1.2 |3h.7 [B6.% Ty,
18-25 [c2 96.9 1.7 1. 0.8 | 9.8 [2h.7 [w0.6 [12.0 | 1.0 | 0.7 [34.k [8k.9 -
25-45 | (3 97.7| .2 |11 |14 |20,k [33.5 (35.4 | 7.0 | 0.6 | 0.6 |20.0 |90.7 -
6A1a | GBla 6Cla Bulk density Watar content pH
Bxt. 1 481a | LB2 8C1la
Dapth Organig Nitrogen | C/N Carbonate
{in.) carbon ak 1:.1:0s Iroen 1/10‘ an
as Fe Par |5-Bar :
Pet Pt Pet. Pot,| w/o g/t ee Pet, Pet, Pet
0-2 1.;2 h.086 | 16 0.4 8.6 | 3.3 4.5
2.6 | 0, p.035 | 10 0.4 4,3 1.5 4,9
6-18 | 0.26 p.o2h | 11 0.4 3k | 1.3 5.0
18-25 | 0.16 p.or7 0.4 2.6 | 1.2 5.2
25-h5 | 0.03 0.4 1.6 | 0.9 5.6
Extractsble bases DBI® 6Hla | Cat. Exch.|601s - Base saturation
o [5-0) 6020 [ 6G2n [5E1a Cap. 503 |5CL
o) Ext. [ 5pza[5Ala | KCL Sum
" o wg | e K |Sum [Actadtyl Sum Fct. ta/¥s e O
CaticnaNRYOA AL a | 8
100 =3 Pel. P,
0-2 [ 0.7 [0.2 [Tr. |0.2 2.1 [T7.2 [B.3 5.9 [1.2 13 | 19
26 [ 0.2 |Tr, |Tr. [0 [0.3 |42 |45 |31 1.0 10
618 | 0.1 Tr. [Trs |[Tr. |01 [ 3.2 | 3.3 |21 | 0.7 3 5
1825 | ok [mr. |[Pr, [T, [OL [ 2.7 [ 3.1 |28 | 0.5 13 | 22
25-45 | 0.8 |Tr. [Tr. |Tr. |0.8 | 1.2 | 2.0 (1.5 | 0.1 kW | 53
a. One or more horizons has relatively lov cation exchange
Dopth capacity. As cation exchange capacity decreages, the
(In.}y relative error of base saturation increases. Trace
quantities are cmitted from the sum of bases., For very
low CEC values, this omiseion contributes significently
to the relative error of base saturation.




Soil type: Zimmerman fine sand

Soil Ho.: $50Minn~T1-1

Iocation: Northesst quarter of southesst quarter of Bee. 16, TiSN, R2TW, 500 feet west and 100 feet gouth of the

northeast corner of the southeast quarter of the section, Sherburne County, Minnesota. Photo No. BIL-8-hl.

Vegetation: BSeattered deciduous treea, mainly osk; shrubs mainly chokecherry and swac; varjous forbs and native
and introduced grasses.

Parent material: Outwash sanda, wind reworked, Grantsburg sublobe of Mankato.

Hyaiographic position: Outwash plain.

Topography: Undulating to rolling.

8lope: 3 percent.

Aspact: West.

Drainage: Excessively drained.

Ground water: Ieep.

Permeabllity: Rapid.

Moisture: IDry.

Stoniness: None,

oot distribution: Common to 24 inches.

Sampled by and date; J. 8. Allen, E. D. Rlvers, R. H, Rust, R. 8. Farnham, A. 8. Robertson and M. F. Grimes,

August 3, 1960.

Horizon and
Lincoln
Iab. Rumber
AL 0 to 2 inches. Very dark gray (10YR 3/1) fine sand, dark gray (10YR 4/1) when dry; single grain;
13732 looge when moist; very strongly acid; abrupt smooth boundary.
A2? 2 to 6 inches. Dark graylsh brown (10YR 4/2) fine sand, grayish brown to light grayish brown (10¥R
13733 5/2 to 6/2) when dry; eingle grain; loose when moist but with very slight coherence; strongly acid;

gradual wavy boundary.
ol . 6 to 18 inches. Dark grayish brown (10YR 4/2) fine sand, grayish brown (JOYR 5/2) vhen dry; single
1373 grain; loose when moist but with very slight ccherence; strongly acid; diffuse wavy boundary.
c2 18 to 25 inches. Dark brown to brown (10YR 4/3) fine sand, brown (10YR 5/3) when dry; single grain;
13735 locse vhen molst but with very slight coherence; strongly acid; diffuse wavy boundary.
c3 % 25 to 45 inches. Yellowish brown (10YR 5/U) sand; single grain; loose when moist; strongly acid.
137

Note: All colors are for moist solls unless otherwise noted.
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10-64 BOIL CONSERVATION SERVICE
SOl __Zimmerman fine send SOIL Nos. S60Mimn-T1-lt  qocanion Sherburne County, Minnesota
SOIL SURVEY LABORATORY _Lincoln, Nebrasin LAS. Nos.13740-13752 February 1965
1B1a Sire class and partwcle dumetar (mm) AL |
Total * Sand sint Coarse fragments 2AZ
Depth Honzon Sand silt Clay very Coarsa | Mediuim | Fine Vary fina ‘ tnt. IIX | int. 01 =7 2-19 | 19-76
@in) @-0.05 005 (=000 Gy | -05) |0 5-0-26)(0.25-0.1)/10.1-0.05))0.05-0.02) 0.02- _ [(0.2-0.02] {20 1)
0.002) ( 0.002) | Pt of
Pel, of == 2 mm — 5| Pot. == 76mm
o-h | AL 91.3| 5.1| 3.6 [0.2 | 1.8 |13.k |62.5 |13.4 | 2.5 | 2.6 |¥7.0|T7.9 -
4.8 | A3 3.5 3.7 2.8 | - 2.1 [15.2 (65.0 (11.2 | 0.4 | 3.3 |Lk2.1 | 82.3 -
A2t [B? or ¢1) 93.4] 34| 3.0 | . 1.6 [13.0 %.6 .2 | 2.2 ] 1.2 |86 g.e -
2136 | C2 96.1| 1.9 2.0 | - 1.2 {106.7 [68.9 [15.3 | 1.3 | 0.6 [52.6 [80.8 -
¥-45 | 03 or.4| 1.3]1.3 (0.3 | 1.8 |11.9 [70.6 (13.0 | 0.9 | 0.k |50,1 | 8u.4 -
6Me | 6Rla 6C1a Bulk dans Water content pH
Lkpla| LB2 BCla
Depth Organie Nitrogen | C/N Carbonate
(In) carbon 25 CaCOy Ext. 1/1D' it
Tron Bar }5-Bar
as Fe
Pet, Pet Pet. | Pet.| we | wee we Pet. Pot Pet.
Ok | 0,75 |0.067| LL 0.4 10.0] 2.1 .6
4.8 0.18 0.050 10 o4 8.2 J.g E.a
B2 | 0,20 (0,027 0.4 7-2 | 1. 5.3
-3 10,13 [o.017 0.4 6.0 0.8 5.3
36-45 | 0.03 0.h k5| 0.8 5.8
Extractable bases SHLA 6Hla Cat, Exch)| Base satumtiva
6N 602b | PP | 6QRa| SBla . 5C% | 5C1.
o, Ext. [5A3a [5Aln Sam
fn. Ca Mg Na K Sum feldity Sum *
L!H.o OAs) s s
meq/100 pet. | P
0-h 2,5 |04 [Tr. |01 ]| 3.0 3.5 6.5 | 46 K | 65
L8 2.3 0.2 | Tr. Tr, 2.5 3.0 5.5 | 3.8 45 66
8. 0,8 0.3 | Tr. T, 11,3 ] 30| hd |25 27 Lh
21-36 0.8 T, | . | ™. | 0.8 | 2.0: 2.8 ] 2,0 28 ho
3%-45 [ 1.1 |Tr. [ Tr. |[Tr. (2.1 17| 2.8 1.6 » | &
&, Ope or wore horizons has relatively low cation exchange
Depth capacity. As catlon exchamge capacity decremses, the
in) relative error of base patmration increases. Trace
quantities are omitted fram the sul of bases. For very
low CEC values, this omlssion contributes significantly
to the relative error of base saturstion.
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8oll type: Zimmerman fine sand
Boil Ko.: S60Minn~71-4
Iocation: 400 feet east and 100 feet north of the southwest corner of the southwest quarter of the northwest
qusrter of Sec. 17, T3I5N, R28W, Sherburne County, Minnesots; photo No. BJL-5-19.
Vegetation: Wooded area with deciduous trees, mainly oaks; shrubs, mainly hazelnut and chokecherry; various native
grasses and forbs. .
Parent material: Outwash sands, wind reworked, Granteburg sublobe of Mankato.
Pysiographic position: Outwash plain.
Topography: lLevel to undulating.
Slope: 1 to 2 percent.
Drainage: Excessive.
Ground, water: Deep.
Permeabllity: Rapid.
Moisture: Dry at surface, saturated at 82 inches.
Stoniness: None.
Root distribution: PFPlentiful to 21 inches, a few tree roots below this.
Sampled by and date: J. S. Allen, E. D. Rivers, R, H. Rust, R. 8. Farnham, A. 5. Robertson, and M. F. Grimes,
August 4, 19560,

Horlizon and
Lincoln
lab. Number

Iy Arn b inches,  Very Aavl grayr [10YR_2/13) to hilask (10VR0/1) fina_sand. dsrk gvav to gray (10YR /1 to

f S

A3 4 to 8 inches. Dark brown (10YR 3/3) fine sand, grayish brown (10YR 5/2) when dry; single grain; loose
13749 when moist; medium acid; tewmperature 22° C.; gradual wavy boundary.

B? or Cl 8 to 21 inches. Dark brown (10YR 3/3) to brown (10YR 4/3) fine sand, brown (10YR 5/3) when dry; single
13750 grain; loose when moist; medium acid; temperature 20° C.; gradual wavy boundary.

c2 21 to 36 inches. Brown (10YR 4/3 to 5/3) fine sand, brown to pale brown (10YR 5/3 to 6/3) when dry;
13751 single grain; loose when moist; medium scid; temperature 18° C,; diffuse wuvy boundary.

c3 36 to b5 inches. Brown (1O0YR 4/3 to 5/3) sand, light brownish gray to pale brown (1LOYR 6/2 to 6/3)
13752 when dry; single grain; loose when moizt; neutral; temperature 15° C.; diffuse boundary.

Note: All colors are for moist solls unless otherwise noted. 8Soll temperatures taken with a stem-type thermometer.
Air temperature & inches above the soil surface, 29° C,; temperature 80 inches below soil surface, 12° C.
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